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FOREWORD.
The t r a n s i t i o n  o f  a n  a rm y  fro m  a  w a r t im e  t o  a  
p e a c e  t im e  f o o t i n g  i s  a lw a y s  a  d i f f i c u l t  p e r io d *  D u r in g  
th e  w a r y e a r s  th e  Arm ed F o r c e s  r e c e i v e d  g e n e r o u s  r a t i o n  
s c a l e s ,  w h ic h  co m p ared  f a v o u r a b l y  w i t h  th o s e  e a t e n  b y  
c i v i l i a n s *  When wP e a c e w a r r i v e d  i n  1 9 4 5 , h o w e v e r , th e  
Army r a t i o n  s c a l e s  w e re  r u t h l e s s l y  c u t  b y  th e  T r e a s u r y  
a n d  th e  M i n i s t r y  o f  F ood*  By 1947 i t  h a d  becom e a p p a r e n t  
t o  B r i g a d i e r  R ichm ond  C .B .E .  K*H*S*, D i r e c t o r  o f  H y g ie n e ,  
th e  Arw$  t h a t  th e  r a t i o n  s c a l e s  i s s u e d  w ere  q u i t e  
i n s u f f i c i e n t  t o  s a t i s f y  th e  n e e d s  o f  th e  s o l d i e r .
The M i n i s t r y  o f  F o o d , h o w e v e r ,  w o u ld  n o t  a c c e p t  t h i s  
o p i n i o n  o f  th e  m e d ic a l  b r a n c h  an d  c la im e d  t h a t  t h e y  b a d  
e q u a te d  t h e  r a t i o n  o f  th e  s o l d i e r  w i t h  t h a t  o f  th e  
a v e r a g e  c i v i l i a n .  To p ro v e  th e  i n j u s t i c e  o f  t h i s  s t a t e  
o f  a f f a i r s ,  w h ic h  p l a c e d  a  l a r g e ,  a n d  i n e q u i t a b l e ,  s t r a i n  
o n  th e  s l e n d e r  r e s o u r c e s  o f  th e  s o l d i e r ,  a n  i n v e s t i g a t i o n  
w as i n s t i g a t e d *
F o r  t h i s  p u rp o s e  th e  M e d ic a l  R e s e a r c h  S t a f f  Team 
( N u t r i t i o n )  w as fo rm e d  i n  S p e te m b e r  1947* The p e r s o n e l  
on  t h i s  te am  w e re  one M a jo r R .A .M .C . ( s p e c i a l i s t  i n  
p h y s io lo g y  i n  com m and); one s g t . ,  R .A .F , a n d  f o u r  N .C * 0 .s .  
f ro m  th e  R .A .M .C . I n  a d d i t i o n  o t h e r  o f f i c e r s ,  N .C .O .s  
a n d /
a n d  men w e re  t e m p o r a r i l y  a t t a c h e d  to  th e  te am  i n  e a c h  
Command a s  r e q u i r e d *
W h i l s t  th e  p r im a r y  t a s k  o f  th e  team w as to  f i n d  
th e  a n s w e r  t o  a  p r a c t i c a l  p ro b le m , e v e r y  e f f o r t  w as 
made to  o b t a i n  th e  maximum am o u n t o f  s c i e n t i f i c  d a t a  a t  th e  
sam e tim e *  M e n tio n  m u s t be made o f  th e  a s s i s t a n c e  g iv e n  
th e  te am  i n  a n a l y s i n g  f o o d s  o f  unknow n c o n s t i t u t i o n ,  by  
th e  R o y a l  Army M e d ic a l  C o l l e g e ,  M illb a n k *
N o t a l l  o f  t h e  w o rk  w as c o n s id e r e d  s u i t a b l e  
f o r  p u b l i c a t i o n ,  b u t  th e  b u lk  o f  th e  f a c t s  d i s c o v e r e d  
a r e  p r e s e n t e d  h e r e i n *
T h i s  w o rk  c o u ld  n o t  h a v e  b e e n  c o m p le te d  th r o u g h  
th e  n o rm a l  o f f i c i a l  c h a n n e ls *  A 1 c a r t e  b l a n c h e 1,  w as 
g iv e n  to  th e  te a m  b y  B r i g a d i e r  R ichm ond  a n d  t h e  G *0*s.C * 
o f  t h e  v a r i o u s  Commands* To th em  t h e r e f o r e  i s  d u e  
m uch o f  th e  c r e d i t  f o r  t h i s  w ork*
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CALORIE REQUIREMENTS AND AVAILABILITY
Before embarking on a d eta iled  study of the d ie t  of ind iv id u als or 
groups in  the army, i t  i s  w e ll to  review b r ie f ly  the s itu a t io n  in  B rita in  
as a whole.
In  a ssess in g  the s ta te  of food supplies in  any country two postu lates  
are fundamental; namely, the to t a l  requirement of the population, and 
the to ta l  food ava ilab le  to  that population.
These two fa cto rs  w i l l  f i r s t  be considered in  r e la tio n  to  the c i v i l  
and m ilita ry  populations of B r ita in , and then , in  r e la t io n  to  one another.
A. RELATIVE CALORIE REQUIREMENT OF CIVIL AND MILITARY POPULATION.
I t  has long been f e l t ,  by Army Medical Departments, th at the attempt 
to  equate the d a ily  ra tio n  of the so ld ie r  with that o f the "average" 
c iv i l ia n  ( i . e .  of a l l  ages and both sexes) i s  inv id ious and in v a lid .
In view of th is  a conversion factor  has been sought which, when applied  
to  the o v era ll c iv i l ia n  average d a ily  C alorie requirement le v e l ,  w i l l  
express the o v era ll m ilita ry  requirement per head calcu lated  on a  sim ilar  
b a s is .
Cathoart and Murray (1931) > The National Research Council (1943), 
and other workers, have, from time to  tim e, produced a tab le of "man- 
values", expressing the average C alorie requirement of women, and 
ch ild ren  of various ag es, in  terms o f an arbitrary standard requirement 
for  the adult male.
Thus i f  the d a ily  Calorie requirement of the average adult male i s  
expressed as u n ity , then the requirement o f women, children and old 
persons can be expressed a s  a fr a c tio n  o f th is  figu re e . g . :
D a ily  C alorie Requirement of Adult Woman = 0 .83  x Adult Male Requirement
" " " " 6 yr old boy = 0.53 x " " "
tt tt n » 15 « h n -  1.27 x n M "
(National Research Council 1943) •
Thus where the average adu lt male intake i s  "M" C a ls ., the average 
adult female should, i f  d is tr ib u tio n  i s  eq u itab le , and on a  p h ysio log ica l 
b a s is , receive  (M x  0 .83) Cals. d a ily .
This principle has been adapted here, but the basio unit has been 
taken as the average d a ily  Calorie requirement per head of population, 
and the needs of eaoh sex , at a l l  ages, expressed in  terms of th is  
figure.
S ta t is t ic a l  Basis.
The C alorie intake for the to ta l c iv i l ia n  population i s  usually  
expressed (M.O.F. 1945, eto«) as a s in g le  f ig u re , representing the 
o vera ll mean d a ily  in take. This mean figu re embraces, a t lower end of 
the requirement so a le , the very young and very o ld , and at the upper, 
the young workers and ad o lescen ts, representing a w idely divergent range 
(rou^ ily  1,000 -  4,500 C a ls .)
Females, in  a l l  age groups, require much le s s  than comparable males 
t h is  d ifference  becoming very marked when once the age of fourteen i s  
passed. (Widdowson 1947) .
Since Calorie requirements vary so greatly  from age group to  age 
group, and between the male and female sex , a va lid  comparison of 
requirements of any two populations must take in to  aooount the age and 
sex structure of each o f the two populations under review.
To obtain the mean requirement of any given population two ser ie s  
of fa c ts  must be taken:-
(a) A standard table of Calorie requirements, by
ages and sex.
(b) The age and sex composition of the population.
A weighted average may then be computed as follow s -
I f  the C alorie requirements o f male o iv i l ia n s  a t the ages 1 , 2 ,
3 , 4 . . . . . .  n , are C l, Cp, C3 , C4    Cn; and i f  the numerical
strengths of the corresponding age groups are S i ,  3 2 , S3 , S4 • • • • •  Sn, 
then the overa ll male requirement w i l l  be s
(Ci x S i)  + (C2 x Sp) + (C3 x S3) + (C4 x S4) .........+ (Cn x Sn) * CM.
S im ila r ily  the to ta l female d a ily  requirement would be C.F; the overa ll 
to t a l  d a ily  requirement (CM + CF) J and the o vera ll average d a ily  
requirement (CM + CF) » where SM and SF are the to ta l male and female 
ISM + SF) 
populations resp ectiv e ly .
3 -
Let CM + OP * A. (Average Cale requirement per head 
SM + SF of population*)
In  a s im ila r  fash ion , the weighted average requirement (Aq), of any 
other population oan be computed by applying the same C alorie 
requirement ta b le s , to  the d iffe r in g  age and sex composition o f the 
seoond population.
Thus the mean requirement of the seoond population may be expressed, 
in  terms of the f i r s t  population, as Aq
17
This r a t io , known as the P h y sio lo g ica l C orrection Factor (or P .C .F .) 
i s  now in  use in  Arn^ y D ie te t ic s ,  for a l l  comparisons of populations.
Thus when the per head a llo c a tio n  of C alories to  a standard population  
i s  deoided, the equivalent figu re for  a population of d if fe r in g  age and 
sex d is tr ib u tio n , based on p h ysio log ioa l con sid eration s, oan read ily  
be obtained by m ultiplying the standard figu re by the appropriate P.C.F.
P ra c tica l A p p lication .
The mean overa ll c iv i l ia n  requirement standard ( i . e .  A) has been 
calcu lated  from the follow ing data (see  tab le  I ) :
Population, age and sex d is tr ib u tio n :
Return o f R egistrar General 1947 (June)o
C alorie Requirement of Various Age and Sex Groups.
The tab le  of Holt and F ales (1921) for  ages 1 -  65, modified 
by the fa ctor  o f Cathoart and Murray (1933) for those over 63 
years o f age (i*e* 0 .73  x  Adult V alue).
4  -
T A B L E I


















l 345 950 327,750 328 940 308,320
2 346 1,135 392,710 326 1,110 361,860
3 346 1,275 441,150 330 1,230 405,900
4 328 ‘ 1,380 452,640 313 1,300 406,900
5 296 1,490 441,040 284 1,410 400,440
6 274 1,600 438,400 264 1,520 401,280
7 289 1,745 504,305 278 1,660 461,480
8 295 1,920 566,400 285 1,815 517,275
9 296 2,110 624,560 286 1,990 569.140
10 288 2,330 671,040 279 2,195 612,405
11 283 2,510 710,330 275 2,520 693,000
12 280 2,735 765,800 271 2,860 775,060
13 275 3,040 836,000 266 3,210 853,860
14 278 3,430 945,200 273 3,330 909,090
15 288 3,855 1,110,240 282 3,235 912,270
16 291 4,090 1,190,190 291 3,160 919,560
17 276 3,945 1,038,820 291 3,060 890,460
18 160 3,730 596,800 286 2,950 843,700
19 -  65 12,338 3,265 40,283.570 14,233 2,640 37,575,120
65 + 1,738 2,449 4,356,362 2,432 2,024 4,922,368
Totals 19,310 56,643,307 21,873 53,739,488
Mean Male Daily Requirement ® 2,933 Cals. 
Mean Female Daily Requirement® 2,457 Cals. 
Overall Mean Daily Requirement® 2,680 Cals.
Bfeving obtained th is  mean requirement as a guide, i t  i s  in tere stin g  
to  review graphically  the re la tio n  o f eaoh age and sex group to  th is  
fig u re . (see  F ig s . 3A and XB)
- 5-
R elation  of Female Requirements to  Mean C alorie  
Requirement of Population  
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PERSONS IN MILLIONS
These figu res c le a r ly  i l lu s t r a t e  the three c la sse s  to  whom supplementary 
food i s  e s s e n t ia l , i . e .  adolescent males and fem ales*and adult males*
I t  i s ,  o f oourse, patent that these are average f ig u re s , whioh must 
be reviewed i f  applied to  any s p e c if ic  occupation# Thus w hile the 
average adult male may require 3,250 C a ls .,  miners may require 4,500 C las. 
and c lerk s only 2,500 G als.
I t  i s  important to note that the en tire  population o f the Amy f a l l s  
in to  groups o and d (F ig . IB ), whioh require more than the average in take.
Let us now consider the requirement of the army population, calcu lated  
from the same ta b les  (H olt and Fales 1921) and based on the army population  
age grouping at December, 1947* (Table I I ) .
T A B L E  I I


















T otals 766 2,559,015
Mean D a ily  C alorie Requirement o f Sold ier = 3 ,341 net Cals (A).
Thus w hile the average d a ily  c iv i l ia n  requirement, per head o f  
population (A) i s  2,680 C als, that of the average so ld ier  i s  3 ,341 C als.
(A i) . Therefore the P.C.F. (P hysio log ica l Correction Factor) = 3.341 _ -i ok
276So ~
This figu re has now been adopted by the Amy for  a l l  comparisons 
and has recen tly  been recognised by the S c ie n t if ic  Adviser to  the M inistry  
of Food. I t  should be noted that th is  factor  i s  independent o f absolute  
va lu es, and w h ilst the Calorie requirements as la id  down may be regarded 
as too high or too low, they apply to  both numerator and denominator.
- 7-
In aotu&l fa o t , A e th e r  the tab le  of Holt and P ales (1921) or that 
of the National Research Council (1943) i or th at of the Rowett Research 
In s t itu te  be taken, th is  r a tio
a Average d a ily  requirement of S o ld ier  / .  - v
Average d a i ly  requirement of C iv ilia n  vilLSSiS/
remains oonstant a t  1*23 : 1*
Paotors Modifying Comparison of M ilitary  and C iv ilia n  
Calorie Requirements.
1 . Occupation.
Since a l l  the requirements quoted above are average values for  
varied occupations, i t  i s  necessary, i f  a comparison i s  to  be v a lid , for 
the two populations to  employ th e ir  men on work involving comparable 
exertion . In  fa o t , th is  assumption f la t t e r s  the c iv i l ia n ,  for the army 
works longer hours, has a large proportion of i t s  men on in ten siv e  tra in in g > 
and, even where men are on sedentary ta sk s , they s t i l l  perform fa t ig u e s , 
guards, p icquets and d r i l l .  In addition  the so ld ie r  i s  driven to  exert 
h im se lf, be he w il l in g  or not.
2 . Construction of Age and Sex Groups in  C alculation (see  Table I ) .
I t  w i l l  be noted that ages 19 -  63 yrs. above are given a f l a t  
rate  of C alorie requirement. In  actu a l faot th is  i s  not co rrect, as 
requirement f a l l s  f a ir ly  rap id ly  from 19 -  24 years and then, more slow ly  
th erea fter . Since 75^ > Army i s  between the age of 19 and 24> and
the corresponding groups in  o iv i l ia n  l i f e  are greatly  reduced in  
oonsequence, th is  fa o t b ia se s  the r esu lt  in  favour of the c iv i l ia n .
3 . Pregnancy.
I t  i s  apparent that the p o ss ib le  influence of Pregnancy in  ra ising  
the requirement of the to ta l population must be considered. Widdowson, 
MoCance and VerdonHRoe (1936) however, showed th at the d ie t  o f 120 
pregnant women, as ca lcu lated  by the ind ividual method, was, on the  
average, le s s  than 2,500 net. C als. d a ily . Garry & S t /iv e n  (1936) suggest 
th a t , while there i s  undoubtedly a r is e  in  basal metabolism in  the la t te r  
h a lf  of pregnancy (Sandiford e t a l i a ,  1924-25) $ th is  i s  apparently 
compensated by diminished muscular a c t iv ity  in  the pregnant woman.
Even i f  an allowance of 300 C als. extra per day, during the la s t  
20 weeks o f pregnancy, i s  made the product of t h i s ,  and the d a ily  b ir th
- 8 -
rate  ( 2 , 5 6 3  fo r  1947) i s  merely 107,646,000 Cals* per day. This figure  
i s  too sm all to e ffe o t  the P.C.F* whioh remains a t 1*29*
4* D isease*
The e f f e c t s  of d isea ses  on Calorie requirement are so variab le that 
i t  appears beyond computation. Both army and c i v i l  p a tien ts  are placed 
on sp e c ia l ration  sca le s  of great ocm plexity, Army p a t ie n ts , as a r u le , 
however, are su ffering from trauma or acute fe b r ile  con d ition s, w h ilst  
a large percentage of c iv i l ia n s  have chronio neop lastic  and degenerative 
ailm ents which tend to  depress metabolic r a te s .
B* AVERAGE DAILY FOOD INTAKE OF CIVILIAN POPULATION.
From time to time statem ents of the average d a ily  C alorie intake 
per head of population are issued by the M inistry of Food, This le v e l  
at present i s  said  to  be 2,800 C als. Before accepting th is  figu re however, 
i t  behoves us to  ca re fu lly  examine the premises and s ig n ifica n ce  o f th is  
fig u re . I t  i s  a t once apparent (see
that what th is  published C alorie l e v e l  a c tu a lly  i s ,  i s  the resu lt of the 
fo llow ing C alcu lation .
D a ily  Average C alorie Intake o f C iv ilia n  =
(T otal Food Consumption known to  M.O.F.)
(T otal Population o f B rita in  )
When we look a t the data quoted a l i t t l e  more c lo se ly  i t  beoomes 
apparent that maiiy of the estim ations involved are l i t t l e  more than 
guesswork. For instanoe, how i s  the produce of gardens and allotm ents  
to  be measured? How can a check be kept on domestic egg production  
or small farms outside the pool system? What oheok i s  there on food 
parcels from abroad, or on game shot in  th is  country?
W hilst the M inistry o f Food oan undoubtedly a sse ss  w ith considerable 
accuracy the food moving in to  th is  oountry from abroad, th is  i s  not 
p o ssib le  fo r  home produce. No one who has had recent contact w ith farms 
and farmers oan doubt th at vast q u an tities  o f food, of p otatoes, of corn, 
of m ilk , of eggs, o f bacon and o f  butter are in  c ircu la tio n  o f which the 
M inistry has cer ta in ly  no knowledge. To la b e l th is  supply as "Black 
Market1* and th ereafter ignore i t s  ex isten ce  shows l i t t l e  appreciation of a 
very considerable and understandable reaction  o f Human Nature to  short 
supply of conm odities.
How much credence can we place on these figures? There i s  no doubt, 
that as a comparative index, w ith  figu res obtained in  a sim ilar fashion , 
th is  figu re i s  a valuable in d ication  o f the trend ava ilab le  food supp lies.
I t  would be unwise however, to  accept i t  as an absolute or acourate figure
- 9-
or to  attempt oomparison w ith ca re fu lly  carried out d ietary  surveys.
I t  i s  probably fa ir  to  say that th is  figu re  (2 ,800 C a ls .) can be 
accepted as the minimum l ev e l of ava ilab le  food in  the country.
CORRELATION OF AVERAGE CIVILIAN REQUIREMENT AND MAKE.
Before the fig u res  for intake and requirement oan be re la ted , i t  
i s  e s s e n t ia l  that they be expressed in  comparable units* The figures  
issued by the M.O.F. (V .S .) are based on supplies a t a wholesale le v e l .  
Allowance i s  made for re fu se , but no allowanoe i s  made for waste (as  
defined by Atwater & Bryant 1896).
For a considerable period the convention p ersisted  that 10^ 
should be deducted for ed ib le  waste ( in  oooking and p la te  w aste). Doubt 
was thrown on th is  by Atwater & Bryant (1896) who considered J/o to  be 
nearer the mark. Cathoart & Murray, 1939 proved th is  point and showed 
(fo r  d ie ts  of the type then prevalent) that 2 - 3 % was nearer the figure  
of waste in  the homes of unemployed persons. They concluded Jfo to  be 
an ample allowanoe, fo r  ed ib le  waste.
I f  we accept th is  figu re for the c iv i l ia n  population then actual 
d a ily  intake i s  (2 ,800 x 93/100) C als. = 2,660 C als.
I t  w i l l  be reca lled  (V .S .) that the overa ll c iv i l ia n  requirement 
was calcu lated  to  be 2,680 C als. (Table I ) .  I t  would, th erefore , appear 
i f  the M.O.F. i s  accurate in  i t s  statem ents, that intake and requirement 
for the population are almost in  equilibrum. In actual fa o t , since  
2,800 i s  the minimum va lu e , i t  appears probable that a considerable 
(and e sse n tia l)  sa fe ty  margin e x is t s .  This margin i s ,  of course 
e s s e n t ia l to  ensure equitable d is tr ib u tio n .
DISTRIBUTION OF AVAILABLE FQCD.
The problem of feeding the population o f B rita in  oan best be 
i l lu s tr a te d  by comparison with feeding a fam ily. In a fam ily, w h ilst  
the "per head" d a ily  average intake i s  2,660 C als. in  actu al fa c t the 
father and adolescents eat more and the grandparents, ohildren and 
mother l e s s .  Thus, i f  the fam ily intake i s  equal to  the fam ily  
requirement, then a l l  may receive a fa ir  share, provided the d istr ib u tio n  
i s  eq u itab le . Should the intake f a l l  below requirement, for the fam ily, 
then one, or more member must be underfed.
S im ila r ily , on a nation-wide s c a le , i t  i s  c lear  that the same 
factors apply. Some groups (e .g . miners, agricu ltu ra l workers, 
ad olescen ts, la o ta tin g  women e tc .)  require more than average w h ils t others 
(sen escen ts, bedridden p a tien ts  and children) require l e s s .
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Thus in  theoryj i f  intake equals requirement on a nation wide b a sis , 
then a l l  oould receive enough, but only providing d istr ib u tio n  i s  p er fec t. 
In actu al f a c t ,  since th is  can never be so , i t  i s  e s s e n t ia l  that a very  
considerable sa fe ty  margin should ex ist#  Obviously, i f  intake i s  le s s  
than requirement then some or a l l  o la sse s  must suffer*
CLOSED COMMUNITIES.
A very pressing problem i s  that of the homogenous group of the 
population whose requirements a l l  exceed the average# Such groups are 
co lleg e  stud en ts, (at r e s id e n tia l u n iv ers itie s) and, above a l l ,  the armed 
fo rces . Obviously, where the need of each ind ividual i s  in  excess of 
the average requirement no give and take i s  possible#
I t  i s  for th is  reason that the Army i s  so in s is te n t  that the healthy  
young m ales, of whom i t  i s  composed, should be fed according to th eir  
needs, and not equated to a vague, o v era ll c iv i l ia n  f ig u re . In actual 
fa c t  the Army says that i f  the c iv i l ia n  average intake is  2,660 net C als. 
then the average so ld ier  should reoeive (2,660 x 1#25) = 3*325 net C als. 
d a ily .
This i s  not a new problem; Cathoart & Orr said in  1919 J-
In sp ite  o f the drastic  reductions effected  ( in  the rations) 
i t  was s t i l l  claimed that the Army was overfed in  comparison w ith the 
c iv i l ia n  population. No notice  was taken of the fa c t that the two 
oases were not comparable# Many c iv i l ia n s  were in  receip t o f large 
wage3  and oould supplement th e ir  ration s by the purchase of non­
rationed fo o d stu ffs , and the non-working part of the population, oould, 
to  some ex ten t, by reducing th e ir  a c t iv i t i e s ,  adjust th eir  requirements 
to the food a v a ila b le . N either way of escape from the consequences of 
in su ff ic ie n t  ration s was open to the s o ld ie r ,”
These words are as true to-day as when they were w ritten  and i t  i s  
a great p ity  that more a tten tio n  was not paid to them by the responsible  
a u th o r itie s  a fter  th is  war.
C. THE CALORIE REQUIREMENT OF THE SOLDIER.
Since the r e sp o n s ib ility  for the adequate feeding of the men rests  
squarely on the shoulders of the Arnry A u th orities  i t  i s  e s s e n t ia l that 
some c r it e r ia  of Calorie requirement on an absolute b asis  must be la id  
down. In actu al fa o t , a great deal of time and thought has been given  
to  the problem and mary varied suggestions put forward. The w idely  
held impression of one f la t  sca le  e x is t in g  for a l l  so ld iers  i s  of course 
e n tir e ly  erroneous# A ltera tio n s to  the ra tion  sca le  are a c tu a lly  in  
ex isten ce for p h y sio lo g ica l, o lim ato log ica l and p o l i t ic a l  reasons, as  
w ell as for reasons of supply and of morale. A few examples of each type
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of modification are quoted below to give some idea of the complexity of 
army d ie te t ic s .
(a) PHYSIOLQGIQAL: Special supplements are given to men on hard 
outdoor work and to  recru its on intensive training. A smaller 
supplementary ration i s  given to sea-going troops.
(b) CLBATOLOGICAL:
Tropical -  Foods le s s  lia b le  to deteriorate in  heat and whioh 
w ill  remain palatable are issued.
Arctic -  High Calorie, low wei^it rations are issued, with 
care to  avoid excessive ketogenesis.
Native Troops -  Foodstuffs, whioh are not only adequate, 
but w ill  be eaten by native troops must be issued (e .g .  
vegetable o i l s ) .
(o) SUPPLY: S p ecia lly  packed compact rations must be supplied for
Paratroops, Commandos and Special Air Service troops, to minimise 
volume and weight of food carried. A great deal of work has been 
done in  th is  f ie ld  and lightweight packs are now available whioh 
w ill  sustain men almost in d e fin ite ly , and which w il l  be eaten by the 
men (a very practical pointJ)
(d) MORALE: Occupation troops in  Germary, Palestine and Greece, f i l l in g
a waiting ro le , without spur of imminent b attle  and in  the la tte r  two
countries subjected to constant sniping, mining and subversive
propaganda are very subject to deterioration of morale. With a view 
to combating th is ,  augmented and more a ttractive  rations are issued.
(e) POLITICAL: The recent outs in  meat, bacon e tc . whioh have 
"equated" the m ilitary ration of those commodities to  the scale  
of the c iv i l ia n  i s  an example of th is  influence. Despite the 
faot that the so ld ier 's  ration i s  h is  to ta l intake, w hilst that 
of the c iv il ia n  can be augmented in  industrial canteens, 
supplementary rations and o f fa l ,  the " levellin g  off" process 
was enforced on the army. Again, the lim ited spending power 
of tile low-paid so ld ier , precludes th eir  purchasing food, to 
any large extent, in  c iv il ia n  restaurants.
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I t  i s  paten t, that w ith so raar^ r m odifications in  foroe a sound b asis  
from whioh to  ca lcu la te  i s  e s s e n t ia l .  A vast amount of work has been done 
on the su b jeot, and some of the relevant methods and data under consideration  
are shown below.
A. CALORIE REQUIREMENT OF AVERAGE MAN AS STATED BY VARIOUS AUTHORS.
1 . Light to  moderate work.
Source.
League of Nations (1935)
National Research Counoil (1943)
S tieb e lin g  ( 1941)
Atwater (l895)




M.O.H. & B.M.A. (1934)
League of Nations (1935) 
National Research Council (1943) 
S tieb e lin g  (1941)
Atwater (1895)













3,400 - 4 ,100
3,300 - 4,600
Arithm etic Mean 3>370 -  4,280 Net. Cal.
I t  would appear, from an averaging of these tab les that the standards
should b e , for the average man :
Net. C als. D aily
Light to  moderate work 2,800 -  3 ,350
Hard work 3,370 -  4 ,280
B. DIETARY SURVEYS.
Two notable surveys have been oarried out on groups of m ilita ry  
personnel. These are : -
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(a) United S ta tes  Army Survey (Howe& Berryman 1945)






C als, per head 
per day
Induction Centre 5 3,132
Army A r t i l le r y 68 3,295
M iscellaneous 3 3,298
Mediaal 24 3,623
Transport 37 3,655
Coast A r t i l le r y 45 3 ,7 H
M ilitary  P o lice 11 3,719
S ign als 18 3,779








Weighted mean intake of a l l  C lasses = 3689 C als,
(b) Intake o f R.A,B. personnel in  England (Maorae 4 2 ),
This desoribed a survey of four R.A.F. Camps and p laces the 
average d a ily  intake a t approx, 3,200 C alories per head.
C iv ilia n  Surveys.
(a) Individual Teohnique (Widdowson E.M. 1936)
T A B L E  17.







Researoh Workers 6 3,172
Mechanics 2 3,222
Lab, Technicians 6 3,808
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I t  must be noted that the numbers in  e&oh group are extremly small; 
the occupations are mainly sedentary and the m£n are muoh older than 
th e ir  army counterparts.
(b) In d u stria l Workers (Fyke 1945)
T A B L  E V
Occupation Net Calorie Intake
Mule Spinners 
Goods Yardsmen 
Goods Yardsmen (b) 
Shipyard Workers 






i—---— ____ — „ ■ ......
The oooupation o f these men approximates more c lo se ly  to  the a c t iv i t i e s  
of the so ld ie r .
Energy Expenditure (C alcu lated).
The work of Cathoart and Orr (1919) and Richardson (1928) (see  Part I II )  
gave the B r itish  Army a f ly in g  s ta r t  in  th is  f ie ld  of in v estig a tio n . 
Unfortunately th is  lead has not been maintained in  recent years and i t  i s  on 
the work of the pioneers we must rely* The average r e su lts  ontained, for 
energy expenditure o f troops in  tra in ing by these workers i s  shown below.
1. Energy Expenditure o f Infantry Recruit (Cathoart and Orr 1919) •
Mature Recruit * 3*574 Cals. Daily
Young Recruit = 3*376 C als. D aily
2 . Energy Expenditure o f B r itish  Troops in  India (Richardson 1928).
Infantry S o ld ier  = 3*660 Cals. D a ily .
(o) In vestiga tion s o f Energy Expenditure in  R elation  to  C alorie Intake.
The work carried out by L t.C ol. M e lv ille , R.A.M.C. (1910) produced some 
very in terestin g  r e su lts . In  the f ir s t  experiment 26 men, on a d a ily  
ca lo r ie  intake o f 3*489 gross C a ls ., and external energy expenditure calculated  
to  be 1034 C als, lo s t  on the average O.69 K ilo s, in  w eight, over a period of 
f  outeen days. This lo s s  was accompanied by noticeable d is tr e ss  and humger 
in  the men concerned.
- 15-
ffhen, under sim ilar  oiroumstanoes the experiment was repeated w ith a gross 
d aily  C alorie Intake of 4»5H  C als. and a d a ily  extern al energy expenditure 
of 1*419 C als. the men gained 0*16 k ilo s .*  on the average* in  the same 
period. The men were w e ll and f e l t  f i t .
During the recent war (1941-45) the U.S. Army oonduoted a s e r ie s  of 
la rg e-sca le  experim ents, on sim ilar  lin es*  to  t e s t  the adequacy o f e x is t in g  
ration  sca les  as supplied to  th e ir  men. An example of th is  work i s  the 
report on P roject 30* by the Armoured Medical Research Laboratory (1944).
In th is  a b a tta lio n  o f men were placed on d e f in ite  ra tion  sca le s ;  one third  
of the b a tta lio n  on each o f the three sca le s  in  turn. A large team of 
s c ie n t is t s  ca lcu la ted  energy expenditure on the spot (by Douglas-Haldane bag) 
w h ilst others kept a s t r ic t  check on the physiaal and fu n ction al s ta te  of  
the men and computed th e ir  C a lo r ie , vitam in and mineral intake and output on 
each type of s c a le .
The average d a ily  expenditure o f the men was 3*800 C als. da ily*  and i t  
was found th at only on a ration  soa le  of 4,400 gross (4*000 net) C als. was 
p o s itiv e  health  maintained.
Conclusions.
W hilst no one of the foregoing r e su lts  i s  in  i t s e l f  con c lu siv e , the 
s im ila r ity  o f r e su lts  arrived a t by w idely d if fe r in g  methods builds up a 
very strong case on which to  base arb itrary  absolute C alorie requirements. 
With a l l  these r e su lts  quoted above in  mind the fo llow ing fig u res  were
accepted by the army (A.M.D.5 1946) for future guidance.
Average D a ily  Requirement of S o ld ier  on l ig h t  work » 2,950 net* C als.
■ w « » h » heavy n -  3 ,700 net. C als.
How far these fig u res  agreed w ith a ctu a l consumption w i l l  be seen in  
Part VI.
D. EFFECT Qff ENVIRONMENT ON CALORIE INTAKE.
Johnson and Kark (1947) have drawn a tten tio n  to the great v a r ia tio n  of 
average C alorie intake o f S o ld ie r s , in  varying d im a to lo g ic a l cond itions. 
Their study shows, that* as the mean environmental temperature f a l l s  from 
92°P to -30°F the C alorie Intake r is e s  sharply from an average of 3*100 to 
one of 4*^00 C als. d a ily . Obviously th is  cannot be exp la in ed  
on the basis o f a ltered  basal metabolism, whioh could only account for a 
(or 400 Cal) r i s e .  The explanation appears to  l i e  in  the maintenance 
of body temperature a t  a normal le v e l  and in  the increased e f fo r t  required 
to  perform work in  A rctic  c lo th in g .
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Figure I I  i l lu s t r a t e s  the sca tter  of intake against environmental 
conditions as found by these workers.
= Figure I I .
The subjects may be investigated  as a group or as individuals# I f  the
U nfortunately, no figu res are quoted by which the occupations of the men 
in  the various theatres oan be compared, and one cannot help but f e e l  the 
lethargy common to  men in  trop ica l cond itions may have influenced the 
r esu lts .
F A R T  I I .
FOOD INTAKES: METHODS OF SURVEY AND OF MEASUREMENT.
D ietary surveys may be carried out on subjects of w idely varying 
con stitu tion  by any one of the variety  of methods now in  use. Some of the 
more common types o f survey and methods of mensuration of Food intake are 
discussed below.
A. PQPUIiATION TO BE SURVEYED.
u;0 +60 
Z
R elation of net ca lo r ie  intake to clim ato log ioa l 
cond itions. (From Johnson and Kark 1947).
3 s  o o_______ s °  o
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former method i s  used i t  may be subdivided in to  two c la sse s  e .g .
(a) Homogenous Groups
(b) Heterogenous Groups
In type (a) a l l  sub jects are o f a sim ilar age, sex  and occupation; 
the arithm etic mean o f the group r e s u lt s  w i l l  express the average in take
of each member w ith some accuracy.
In type (b) d iffe re n t a g es, sexes and occupations w i l l  be included  
and some form of weighted mean must be obtained before v a lid  comparison 
can be made w ith other groups.
A ty p ica l example of a group (a) survey would be that carried out by 
Macrae (1942) on members o f the Royal A ir  Force; o f a group (b) survey 
that of Cathoart and Murray (1931) or of Orr and Clark (1930) both carried  
out on fa m ilie s . Surveys on Ind iv iduals i s  ty p ifie d  by the survey of
McCance, Widdowson and Roe (1938) onpregnant women.
B. MENSURATION OF FOOD INTAKE:
When the population to  be surveyed has been determined and a d ec isio n  
as to  whether group or in d iv id u a l in v e s tig a tio n  i s  to  be pursued, has been 
made, we must then consider the method to  be employed. Four prino ip le  
groups of methods oan be c it e d , as below
(1) By d ireo t a n a ly s is  o f samples of d ie t ,  e .g .  (Macrae 42)
(2) By weighing a l l  food and computation from Food Tables
( e .g .  (Widdowson 3&).
(3) By gross overa ll average methods, e .g .  (Howe & Berryman 43)•
(4) By questionnaire or d ie ta ry  h is to r y , e .g .  (Pyke 1943)*
The pros and cons o f each of these methods w i l l  now be b r ie f ly  
considered, in  turn.
( l )  D irect A n alysis o f  Samples o f D ie t .
This method undoubtedly g ives the most accurate r e su lts  and i s  o f  
great use when employed to find the average food , vitam in and mineral 
content of a complete d ie t .  This was the use Macrae (42; put i t  t o ,  and 
h is  freeze-dry technique appears very sound indeed.
In  ind ividual surveys, however, the a n a ly s is  o f each separate d ie t  
would be a tru ly  Herculean ta sk , and in  view of the accurate ta b les  now
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a v a ila b le , g iv in g  the C alorie, f a t ,  p ro te in , carbohydrate,mineral and 
vitam in content of every conceivable food stu ff; quite u n ju stif ia b le . 
(Widdowson 43 ). Examples of these ta b les  are
(1) Chemical Composition of Foods. (MoCanoe & Widdowson 46)
(2) N utritive Value o f F oodstuffs. (A.M.D.5 War O ffice 1$)
(3) N u tritive Value o f Wartime Foods (Medical Research Council 43) •
(2) Weighing of Food and Computation from Food Tables.
Into th is  group f a l l  maqy varying techniques, only a few of whioh 
w il l  be considered here.
(A) FAMILY METHOD.
G enerally, in  th is  method, a diary i s  kept by the mother, 
showing the weight and type of a l l  food oonsumed by the fam ily over & 
given period. This must include both food from store cupboards and 
any food bought or grown. From th is  data the n u tr itiv e  value of the 
food consumed i s  ca lcu la ted . The family intake i s  then reviewed 
w ith reference to the actual make up of the fam ily in  terms o f man- 
value. For th is  purpose a large number of sca le s  have been drawn 
up, expressing the man-value (fo r  C alorie requirements) of women and 
children o f various ages in  terms of the male aduLt taken as u n ity . 
The best known of these are as fo llow s -
(a) Royal S o c ie ty  1917
(bj Cathoart and Murray 1931 (a)
S tieb e lin g  and Ward 1933
League of Nations 1936
Canadian D ietary Standard 1941 
N ational Research Council 1943
$a
Unfortunately these tab les vary considerably, and th is  fa o t , coupled 
with the fa o t that some in v estig a tio n s express resu lts  in  net C als, 
and some in  gross C als, has led  to  considerable confusion.
Even when the to ta l fam ily in tak e, as a u n it , or in  terms of 
"man-value“ i s  found, no ind ividual data can be extracted . I t  i s  
obvious that in  so small a sample as a family i s ,  even i f  one 
member grossly  over-eats and another starves the overa ll resu lt w i l l  
be a  normal average in take, whether expressed in  man values or not.
An in terestin g  variant i s  the work of Clements (1940) where 
fa m ilie s  o f a sim ilar age and sex structure are compared; with none 
o f the usual assumptions as to  man-values. There i s  no doubt that 
the fam ily method i s  important as a rough and rapidly calculated
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guide to average intake but severa l inaoouraoies are l ia b le  to ooour e .g .
(a) The reoord of w eights o f foods moving in  and out o f stores  
i s  l ia b le  to  oonsiderable inaccuracy, e sp ec ia lly  with  
housewives of low in te l lig e n c e .
(b) One or more of the fam ily may eat a meal at a oanteen 
or restaurant.
(o) Waste and Refuse may not be aoaurately noted.
(dj Animals or V is ito r s  may consume part o f the food.
Subject to  these lim ita tio n s  the method i s  praotioa l and y ie ld s  
r esu lts  on a grand sca le .
(B) WEIGHING OF EACH INDIVIDUALS DIET.
This method i s  not new, an ex ce llen t review being given  of 
the litera tu re  by Widdowson in  her Study o f English D ie ts , Part I (1936)* 
I t  has been very much inevidenoe however in  the past 15 years 
(Widdowson 1936, Widdowson & MoCanoe 1936, MoCanoe, Widdowson &
Verdon-Roe 1938* Widdowson & MoCanoe 1942 e t c . ) .  In a l l  the above 
c ited  surveys the same general method was used; to  each of the subjects a 
sheet of in stru c tio n s , reoord shebts and a spring s c a le , weighing by 
to  1 lb . was given. The subjects kept a note of a l l  food eaten for a 
week and from these figu res th e ir  food intake was ca lcu lated .
W hilst th is  method g iv es  more acourate r esu lts  with reference to 
ind ividual v a r ia tio n , several inaoouraoies are s t i l l  present e .g .
(a) The com pleteness, aoouraoy and value of resu lts  
depends e n tir e ly  on the in te g r ity , in te llig en ce  
and education of the subject
(b) The subject were not used to  reading or handling 
d e lic a te  sca le s  or record! ng resu lts
(o) The sca le s  could not be zeroed or th e ir  accuracy 
checked, a t short in terv a ls
(d) A great deal of v ar ia tion  of opinion amongst su b je c ts  
as to what was w aste, must have ex isted
(e ) Recipes must a l l  be "assumed".
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(0) THE PRESENT INVESTIGATION
In the present survey a l l  food and a l l  waste for eaoh individual 
was weighed by a h igh ly  trained member o f the research team, using  
frequently  zeroed and standardised sca le s  reading to jg o f an ounce* 
This Mcen tra l weighing1* technique i s  only p o ssib le  i f  carried out a t  
high speed and with the a id  o f a h ot-p la te  for large numbers* In 
add ition  a l l  foods were prepared according to known recipes* In th is  
way i t  was hoped to overcome the disadvantages and inaccuracies of 
both methods A and B0
Whatever method i s  used to obtain the amount of food consumed 
d if f ic u lt y  a r ise s  w ith the ca lcu la tio n  o f compound dishes* This problem 
i s  discussed in  d e ta il  in  part V*
(3) OVERALL GROSS AVERAGE METHOD
This method has been employed by the American Army in  World War 2 
(1941 -  45)* The methods were described by Berryman & C hatfield (1943) 
and by Howe, P r ito h ett and Berryman (1944)# Broadly speaking a l l  
food stu ffs are c la s s if ie d  in to  one of nineteen groups such as c itr u s  fr u its ;  
fa t s ;  meat; chicken and f is h ;  etc* The q u a lita tiv e  and quantitative  
structure of the d ie t  i s  taken, 10$ allowed for waste and another allowance 
made for refu se , depending on the co n stitu tio n  of the actu a l diet*
This method can be only o f very lim ited accuraoy and i s  of use on 
a comparative basis  and not for absolute data. Such resu lts  were published 
for  vast numbers of U.S. S o ld iers (Howe & Berryman 1945) who provided the 
homogenous group e sse n tia l to such a study.
(4) DIETARY HISTORY OR QUESTIONNAIRE METHOD.
In th is  method, an estim ation  i s  made by the subjeot o f the amount 
of eaoh type of food which he has eaten in  a sp ecified  period beforehand. 
Although at one time used ex ten sively  by the M inistry o f Pood, who 
augmented the subjects' memories by p la s t ic  models of the various foods, 
i t  has now been discarded by them (Personal Communication, Dr* Pyke*)
Another survey in  which th is  method was used was that of Wiehl (1942), 
who produced the astounding resu lt that 4Q6 of the a ircra ft workers 
subsisted on a net Calorie intake equivalent (o f 1*4 x Basal Metabolism). 
This resu lt confirms the frequently expressed opinion that such methods 
are quite inaccurate.
From the above d iscu ssion  i t  becomes fa ir ly  c lear  that to  obtain  
accurate r e su lts  the follow ing c r ite r ia  must be observed.
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(a) An aoourate system of weighing*
(b) A sk illed  person weighing.
(o) A luoid record of a l l  food and drink taken.
(d) Reoipe and method of cooking a l l  foods to be recorded*
(e) An aoourate set of Pood Tables*
( f )  Some method of analysing any "unknown* foods which 
may be met with.
With these c r ite r ia  in  view the method described in  part V was 
evolved.
PART III
THE ASSESSMENT OF ENERGY EXPENDITURE.
The experimental marches, carried out in  1909 -  1910 by 
Lt*Colonel M elville (1910), brought into sharp focus the inadequacy 
of Army rations at that timee At the conclusion of the World War 
(1914 -  18) Brig. Gen* Horrooks, in  a sim ilar fashion, again drew 
attention  to the insufficiency of rations*
I t  was at th is  point that Cathcart & Orr commenced their investigation  
in to the energy expenditure of recru its by indirect Calorimetry.
They used the Douglas-Haldane bag, and the method of calcu lation  of 
Zunts and Sohunberg (1901), fu lly  described in  the R.A.M.C. Journal (1918) 
by Cathcart* So comprehensive was th is  work that now, 30 years la te r ,  
i t  i s  s t i l l  the most useful publication, of i t s  kind on m ilitary energy 
expenditure*
It was pointed out by these workers that such experiments must 
perforce be adapted to f i t  m ilitary exigencies* They f e l t ,  and rightly  
so, that i t  was better to retain  contact with re a lity , rather than become too 
academic* Below i s  shown the calculation  by which they assessed the weekly 
timetable of the recru its , a method of calculation  which has been adopted 
in  the present survey.
/ Cathcart
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( Cat ho art and Orr 1919, P . 63 Table LXXIl) 
Appendix I : -  Mature R ecruits 
Weekly Energy Expenditure.
Sleep ............ at 3 >864 Cals.
Meals ............ 108 • tt s 2,268 tt
Cleaning ........ « 130 " tt s 910 tt
Fatigues ........ N 207 » It s 414 tt
Free Time (a) . . . 1 8  " N 75 ■ It = 1,350 it
Free Time (b) . . .  18 » It 300 " M X 5,400 it
D r ill ............ It 235 * It X 10,810 tt
T otal Weekly Expenditure* 25,016 Cals . 
D aily  Expenditure * 3>574 Cals,
I t  should be noted th a t, since th is  work was done when the men were 
not in  a post-absorptive s ta te ,  no allowance need be made fo r  sp e c if ic  
dynamic action  (see  Orr and L eitch  1933), Cathcart and Orr found that 
the average Basal Metabolism o f reo u irts  was 37*8 Cals per square metre of 
surface area , per hour. Unfortunately the age groups of th eir  subjects was 
high , and i t  i s  probable, that for the average recruit aged 19 years the 
figu re o f 39 C als, per square metre per hour, as quoted by Du Bois (1936) i s  
the more ty p ica l,
Riohardson and Campbell ( 1927) carried out by sim ilar methods a more
d eta iled  study of the energy expenditure of men o f the Infantry and Royal
A r t il le r y  in  India. I t  i s  in te r e st in g , in  view o f the American work on 
the flu ctu a tion  of C alorie intake w ith environmental temperature, to  find  
that d iffe r in g  temperature conditions affected  the energy expenditure quite  
markedly,
e .g .  Average D a ily  Energy Expenditure.
(Richardson & Campbell 1928) •
Infantry Cold Season * 3 >815 C als.
Hot Season = 3 >525 C als.
Royal A r t il le r y
Cold Season * 4,527 Cals. 
Hot Season = 4,253 C als.
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C athcart, Lothian and Greenwood (1920) applied sim ilar methods to  
a study of the energy expenditure of marohing; they oonoluded that 
65 -  80 yards per minute was the optimal speed for  e f f ic ie n t  marching*
An e x ce lle n t review of the lite r a tu r e  was made by Orr and Leitch  
(L938): they assessed  the energy expenditure involved in  a d iv e r s ity  of
c iv i l ia n  occupations, by applying a uniform method of ca lcu la tio n  to the 
r e su lts  obtained by other workers. An example of th e ir  method of 
ca lcu la tio n  i s  shown below, as a contrast to  that of Cathcart and Orr*
Energy Expenditure of Unemployed Men.
Surface area a 1*69 square metres. (Orr & Leitoh) *
Souroe o f Expenditure Cals/day,
B.M.R. + 1<$ (fo r  S.D .A.) @ 70 Cals/Hr 1680
1 hour dressing  and undressing 32
5 hours s i t t in g 72
2 hours walking slow ly 220
3 hours gardening 306
3 hours standing ?7
2367 Ca ls .
I t  w i l l  be noted that th is  method co n sists  of adding values to  a 
uniform basal metabolism. A ten per oent allowance for  sp e c if ic  
dynamic action  i s  the f i r s t  ad d ition , follow ing by allowances fo r  external 
energy expenditure. This method i s  open to c r it ic ism . The average 
surface area taken ( 1. 69) i s  much smaller than the present army average, 
and no allowances are made for  such necessary aotions as eating and washing.
With the mechanisation involved in  the second World War (1939 -  45) 
in v estig a tio n  in to  the energy expenditure o f v eh ic le  d r iv ers , A.F.V. 
crews and many other new occupations was necessary. The Armoured Medical 
Research Laboratory a t Port Knox, Kentucky studied th is  problem and th e ir  
report on P roject No.5 i s  the most comprehensive on th is  subject. Their 
method was a rep lica  o f that used by Cathcart and Orr.
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PART IV #
THE PRESENT INVESTIGATION #
A . OBJECTS OF INVESTIGATION#
( 1 )  To i n v e s t i g a t e  t h e  c a l o r i e  i n t a k e  o f  th e  
B r i t i s h  s o l d i e r ,  s e r v i n g  a t  hom e, w i t h  r e g a r d  t o s -
( a )  A d e q u ac y  o f  e x i s t i n g  r a t i o n  s c a l e s ,  an d  
d e g r e e  o f  s u p p l e m e n t a t i o n  o f  same#
( h )  Type o f  a rm y  o c c u p a t i o n  o f  men#
( c )  A g e ;  w e i g h t  a n d  o t h e r  a n t h r o p o m e t r y  o f  
men#
( 2 )  To e x am in e  t h e  e x t e n t  o f  v a r i a t i o n  i n  t h e  
c a l o r i e  i n t a k e  o f  i n d i v i d u a l s  a m o n g s t  s o l d i e r s  
e n g a g e d  o n  s i m i l a r  w o rk ,  u n d e r  s i m i l a r  e n v i r o n m e n t a l  
c o n d i t i o n s •
( 3 )  To r e p o r t  o n  th e  a c t u a l  c a l o r i e  v a l u e  o f : -
( a )  The Home S e r v i c e  R a t i o n  S c a l e #
(b )  S u p p le m e n ta r y  f o o d  b o u g h t  b y  s o l d i e r s #
( 4 )  To d e f i n e  t h e  c o n t r i b u t i o n  o f  p l a t e  w a s t e  t o  t h e  
t o t a l  l o s s  i n  c a l o r i e  v a l u e  o f  t h e  r a t i o n  f r o m  ^ w h o le sa le * 1 
t o  * c o n s u m e rK l e v e 1 •
( 5 )  To i n v e s t i g a t e  t h e  p u r c h a s i n g  pow er o f  t h e  p e n n y  
i n  C a n te e n s #
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B* METHODS OF INVESTIGATION* '
1 .  GENERAL APPROACH*
(si) S e l e c t i o n  o f  U n i t s  f o r  i n v e s t i g a t i o n *
I n  u n d e r t a k i n g  th e  s u r v e y  c a r e  h a d  t o  be 
t a k e n  t o  make i t  a s  r e p r e s e n t a t i v e  a s  was p r a c t i c a b l e *  
F o r  t h i s  r e a s o n  i t  w as e s s e n t i a l ;  ( a )  t h a t  t h e  u n i t s  
i n v e s t i g a t e d  s h o u l d  be  a s  w i d e l y  d i s t r i b u t e d  t h r o u g h ­
o u t  E n g la n d  & S c o t l a n d  a s  p o s s i b l e ;  ( b )  t h a t  u n i t s  
e n g a g e d  i n  w o rk  v a r y i n g  f r o m  s e d e n t a r y  t o  v e r y  a c t i v e  
b e  s t u d i e d *  Map A* shows t h e  d i s t r i b u t i o n  o f  camps 
v i s i t e d  i n  t h e  c o u r s e  o f  t h e  y e a r *
Map A* (C lo o p ;rap h ica l  L o c a t i o n  o f  Cam ps*)
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S i n c e  a  c o m p le te  r e c o r d  o f  f o o d  i n t a k e  w as  r e q u i r e d  
i t  was e s s e n t i a l  t h a t  t h e  men w e re  i n  i s o l a t e d  cam ps*
O n ly  t h e r e  c o u l d  a l l  a v e n u e s  o f  c a l o r i e  c o n s u m p t io n  
( R a t i o n s ,  c a n t e e n s  & p a r c e l s  f r o m  home) be  e f f i c i e n t l y  
c o n t r o l l e d *  The e n v i r o n m e n t  o f  e a c h  camp h a d  t h e r e f o r e  
t o  b e  c o n s i d e r e d  c a r e f u l l y ,  b e f o r e  t h e  commencement o f  a  
s u r v e y *
b* P r e l i m i n a r y  u I n s t r u c t i o n 11 o f  U n i t s *
B e f o r e  a n y  s u c h  i n v e s t i g a t i o n s  c o u l d  be made i t  
was a  !*Sine qua  n o n w t h a t  t h e  c o - o p e r a t i o n  o f  many 
p e o p l e  b e  o b t a i n e d *  The Commanding O f f i c e r  o f  t h e  
U n i t ,  t h e  M e s s in g  O f f i c e r ,  t h e  c o o k s ,  t h e  C a n t e e n  
M a n a g e r s ,  a n d  t h e  a c t u a l  s u b j e c t s ,  h a d  a l l  t o  be  
i n t e r v i e w e d ,  i n t e r e s t e d ,  a n d  f i n a l l y  e n t h u s e d ,  b e f o r e  
w o rk  c o u l d  e v e n  be  commenced* The r o l e  o f  e a c h  i s  
o u t l i n e d  b e low *
( 1 )  0*C* U n l t s -
To p r o v i d e  N*C*0*s t o  a s s i s t  r e s e a r c h  t e a m ,  
t o  c o n f i n e  men e n t i r e l y  t o  camp f o r  1 w e e k ,  t o  e n s u r e  
t h a t  t h e  j u n i o r  o f f i c e r s  a n d  N*C.O*s s t r i c t l y  
s u p e r v i s e d  t h e  a c t i v i t i e s  o f  t h e  men d u r i n g  th e  w eek  
i n  q u e s t i o n  a n d  k e p t  u s  in f o r m e d  o f  same*
(2 )/
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( 2 )  M e s s in g  O f f i c e r *
To e n s u r e  t h a t  t h e  d i e t  s e r v e d  was t y p i c a l  
o f  t h e  Home S e r v i c e  R a t i o n  S c a l e  ( h e n c e f o r t h  H#S#R#S«) 
a n d  c o n s i s t e d  o f  t h e  e x a c t  a m o u n ts  o f  f o o d  l a i d  down b y  
r e g u l a t i o n #  T h i s  w as i n v a r i a b l y  c h e c k e d  f o r  a  p e r i o d  
o f  s e v e r a l  w e ek s  t o  p r e v e n t  a n y  a t t e m p t s  t o  m i s l e a d  u s #
( 3 )  C ooks
To e n s u r e  t h e  a c c u r a t e  w e i g h i n g  o f  a l l  f o o d s  
p r e p a r e d ,  w e i g h in g  o f  p o r r i d g e ,  v e g a t a b l e s ,  e t c . ,  
b e f o r e  a n d  a f t e r  c o o k in g #
( 4 )  C a n t e e n  M a n a g e r s #
A l t h o u g h  t h e  s u p p o r t  o f  N#A#A#F#I# , H#Q# 
w as  f r e e l y  g i v e n ,  i t  was e s s e n t i a l  t h a t  e a c h  m a n ag e r  
a s s i s t e d  u s  b y  e n s u r i n g  t h a t  no f o o d  w as p u r c h a s e d  
e x c e p t  u n d e r  o u r  s u p e r v i s i o n  a n d  a f t e r  w e i g h i n g  b y  
u s #
( 5 )  Men: -
D e s p i t e  t h e  v e r y  c o m p le te  s u p e r v i s i o n  o f  a l l  
a c t i v i t i e s  o f  th e  men i t  w as v e r y  i m p o r t a n t  t o  o b t a i n  
t h e i r  c o - o p e r a t i o n ,  o t h e r w i s e  d e l i b e r a t e  a t t e m p t s  
t o  m i s l e a d  o u r  r e s u l t s  m ig h t  h a v e  b e e n  made#
Anyone f a m i l i a r  w i t h  c o n d i t i o n s  o f  a rm y l i f e  w i l l  
r e a d i l y  a p p r e c i a t e  th e  i m p o r t a n t  c o n t r i b u t i o n  o f  e a c h  
o f /
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o f  e a c h  o f  t h e s e  i n d i v i d u a l s  t o  t h e  schem e a s  a  w h o le ,  
a n d  a l s o  th e  t a c t  a n d  p e r s u a s i v e  p o w e rs  r e q u i r e d  t o  
o b t a i n  th e  g o o d w i l l  o f  e a c h .  T h i s  w o u ld  be q u i t e  
i m p o s s i b l e  f o r  a n y  p e r s o n  n o t  f a m i l i a r  w i t h  a l l  a s p e c t s  o f  
a rm y  l i f e  a n d  11 psychology" •
(C) The t i m e - t a b l e  o f  th e  m en .
The t r a i n i n g  o f f i c e r  p l a c e d  i / c  o f  th e  men f o r  th e  
w eek  was r e s p o n s i b l e  f o r  a  d e t a i l e d ,  t i m e d ,  program m e o f  
t h e  m en’ s  a c t i v i t i e s  d u r i n g  t h a t  p e r i o d .  I n  a d d i t i o n  
t h e i r  o f f - d u t y  was c l o s e l y  s t u d i e d  b y  s e l e c t e d  N .C .O .s  
( s i n c e  t h e  men w e re  c o n f i n e d  t o  camp t h i s  was g r e a t l y  
f a c i l i t a t e d )•
( d )  T e m p e r a t u r e ,  R e l a t i v e  H u m id i ty  an d  B a r o m e t r i c  P r e s s u r e .
By s p e c i a l  a r r a n g e m e n t  w i t h  t h e  A i r  M i n i s t r y  
M e t e o r o l o g i c a l  s e r v i c e  t h e  mean t e m p e r a t u r e ,  R e l a t i v e  
H u m id i ty  a n d  B a r o m e t r i c  p r e s s u r e  a t  e a c h  camp f o r  t h e  
p e r i o d  o f  s u r v e y  w as r e c o r d e d .  T h i s  w as c o n s i d e r e d  
i m p o r t a n t  i n  v ie w  o f  t h e  A m e r ic a n  c o n t e n t i o n  ( v . s . )  t h a t  
c l i m a t i c  v a r i a t i o n s  a l t e r  c a l o r i e  i n t a k e 0
I I .  INDIVIDUAL SURVEYS.
I n  t h i s  t y p e  o f  s u r v e y  t h e  a c t u a l  w e ig h t  o f  a l l  
f o o d  e a t e n  a n d  w a s t e d  b y  e a c h  man o v e r  a  p e r i o d  o f  o n e /
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one w e ek  w as f o u n d .  T h i s  w e i g h i n g  o f  r a t i o n s ,  o f  
N . A . A . F . I .  p u r c h a s e s ,  a n d  o f  p a r c e l s  f r o m  home w as made 
o n  e v e r y  c o n s t i t u e n t  o f  t h e  d i e t .  To e n s u r e  c o m p le te  
s u p e r v i s i o n  o f  f o o d  e n t e r i n g  camp by  p a r c e l  p o s t ,  a l l  
p a r c e l s  w e re  o p e n e d  i n  f r o n t  o f  a  member o f  t h e  r e s e a r c h  
t e a m .  T h i s  f u l l  a n d  t e d i o u s  e x a c t i t u d e  i n  a s s e s s i n g  
t h e  t o t a l  i n t a k e  was o n l y  made p o s s i b l e  b y  t h e  " c e n t r a l  
w e i g h i n g "  t e c h n i q u e ,  d e s c r i b e d  b e lo w .
(a )  SUBJECTS.
1 .  S e l e c t l o n : -
S u b j e c t s  w e re  s e l e c t e d  b y  n u m e r i c a l  ran d o m  
s a m p l in g  o f  a  n o m in a l  r o l l  o f  a l l  men i n  th e  
o c c u p a t i o n  t o  be s u r v e y e d .
2 .  O c c u p a t i o n : -
T h i s  v a r i e d  f r o m  s e d e n t a r y  t o  e x t r e m e l y  
a c t i v e .  A c c o u n t  w as t a k e n  o f  r e c r e a t i o n a l  a n d  
o u t s i d e  a c t i v i t i e s .
3 .  A g e .  P r e v i o u s  O c c u p a t i o n  e t c .  o f  S u b j e c t s .
The a g e  d i s t r i b u t i o n  o f  i n d i v i d u a l s  was 
p u r e l y  f o r t u i t o u s ,  b u t  was f o u n d  t o  c o r r e s p o n d  t o  
t h a t  o f  t h e  Army i n  B r i t a i n  a s  a  w h o l e .  N o te  was 
made o f  t h e  p h y s i c a l  c o n d i t i o n  a n d  i n t e l l i g e n c e  o f  
e a c h  s u b j e c t .  A h i s t o r y  o f  c i v i l i a n  o c c u p a t i o n  a n d  
a t h l e t i c  a c t i v i t y ,  i f  a n y ,  was a l s o  o b t a i n e d .
4 . /
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4* P h y s i c a l  E x a m i n a t i o n  o f  S u b j e c t s
A r o u t i n e  c l i n i c a l  e x a m i n a t i o n  was made t o  
e n s u r e  p h y s i c a l  f i t n e s s ;  t h e  manfe h e i g h t  ( t o  0*5 cm*) 
a n d  h i s  w e i g h t  w e re  c h e c k e d *  W e ig h in g  was d o n e  w i t h  
s u b j e c t s  n a k e d ,  a f t e r  u r i n a t i n g  a n d  b e f o r e  b r e a k f a s t ,  
a t  t h e  b e g i n n i n g  a n d  e n d  o f  th e  s u r v e y *  W e ig h in g  
w as d o n e  t o  50  G ( “ 2 oz« ) # Any man t a k e n  i l l
d u r i n g  t h e  w eek  o f  s u r v e y  w as  e x c l u d e d  f r o m  r e s u l t s *  
The f o l l o w i n g  a d d i t i o n a l  d a t a  was n o t e d : -  
a  S i t t i n g  H e i g h t *
b  C r i s t a l  H e i g h t : -  (P rom  A n t*  Sup* S p in e  o f  
I l i u m  t o  g r o u n d ,  v e r t i c a l l y ) *
Sl Ijeg L e n g t h : -  (P rom  G r e a t  T r o c h a n t e r  t o  
g r o u n d ,  v e r t i c a l l y . )
d  C h e s t  C i r c u m f e r e n c e : -  (M ax im al o n  
~  i n s p i r a t i o n  an d  e x p i r a t i o n * )
e A b d o m in a l  G - i r t h : -  (M axim al)*
( b )  T e c h n iq u e  o f  W e ig h in g  F o o d *
A l l  f o o d  consum ed  b y  a n y  o f  th e  s u b j e c t s  
d u r i n g  t h e  w eek  i n  q u e s t i o n  was w e ig h e d ,  b y  one o f  
t h e  r e s e a r c h  t e a m ,  i m m e d i a t e l y  p r i o r  t o  b e i n g  e a t e n #  
T he f o o d  l e f t  was t h e n  w e ig h e d  an d  t h e  d i f f e r e n c e  
b e tw e e n  f o o d  s e r v e d  a n d  p l a t e  w a s te  g av e  t h e  w e i g h t  
o f  f o o d  e a t e n  b y  t h e  s u b j e c t *  E a c h  man*s p l a t e  was 
n u m b e r e d /
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n u m b e re d  a n d  c a r e  w as t a k e n  t o  s e e  n o  man a t e  f r o m  o r  
d e p o s i t e d  w a s t e  on  a n o t h e r ! s  p l a t e *  T h i s  i s  f e l t  t o  bo  
m uch more a c c u r a t e  t h a n  t h e  m e th o d  u s e d  b y  W iddow son 
(1 9 3 6 )  e t c * ,  w hen p l a t e  w a s t e  was m e r e l y  e s t i m a t e d *
The w e i g h t s  a c t u a l l y  r e c o r d e d  f o r  e a c h  man w e r e :
( a )  W e ig h t  o f  e a c h  f o o d s t u f f  a s  s e r v e d  o n  p l a t e *
( b )  W e ig h t  o f  e a c h  f o o d s t u f f  l e f t  a s  p l a t e  w a s te *
b
( a - b )  i s  f o o d  a c t u a l l y  e a t e n ;  ( a x  XCJ t h e  % p l a t e  
w a s t e  b y  w e i g h t *
B e f o r e  a n y  s u r v e y s  w e re  a t t e m p t e d  c a r e  was 
t a k e n  t o  e n s u r e  t h a t  t h e  men o f  t h e  r e s e a r c h  te a m  
w e re  c o m p l e t e l y  a c c u r a t e  i n  t h e i r  w e ig h in g  t e c h n i q u e *  
S t a n d a r d  w e i g h t s  ( o f  unknow n s i z e )  w e re  w e ig h e d  
r e p e a t e d l y  b y  e a c h  m an , on  e a c h  b a l a n c e ,  u n t i l  
c o m p le te  u n i f o r m i t y  o f  r e s u l t s  was o b t a i n e d *  D u r in g  
t h e  p e r i o d  o f  t h e  s u r v e y  t h i s  p r a c t i c e  was 
c o n t i n u e d ,  n o t  o n l y  a s  a  c h e c k  on  t h e  m en , b u t  a l s o  
o n  t h e  m a c h in e s *
T ype  o f  B a la n c e  U s e d *
T h ese  w e re  o f  t h e  S a l t e r  D i a b e t i c  T y p e ,  
w e i g h i n g  f r o m  0 -1 6  oz*  b u t  r e a d a b l e  t o  a n  a c c u r a c y  
o f  1 /1 6  oz*  ( 2G)* The s c a l e s  w e re  f r e q u e n t l y
z e r o e d /
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z e r o e d  a n d  t e s t e d  b y  s t a n d a r d  w e i g h t s .  The s a u c e r  
was o f  l i g h t  p l a s t i c  a n d  a  c o n s i d e r a b l e  num ber (3 6 )  
w e re  c a r r i e d  f o r  r a p i d  w e i g h i n g .  A c c u r a c y  a t  a l l  
t i m e s  was th e  w a tc h w o r d .  T h i s  t y p e  o f  s c a l e ,  shown 
i n  p h o t o g r a p h  (A) i s  s t r o n g l y  recom m ended  f o r  
a n y o n e  c a r r y i n g  o u t  a  s i m i l a r  s u r v e y .
PHOTOGRAPH (A) S a l t e r  D i a b e t i c  S p r i n t  B a l a n c e .
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( c ) M ethod  o f  R e c o r d i n g  R e s u i t s ; -
T h i s  becam e a  s e r i o u s  p r o b le m ,  w i t h  v a s t  n u m b ers  
o f  w e i g h i n g s  a c c r u i n g .  The m o s t  e f f i c i e n t  s y s t e m  w as 
f o u n d  t o  be to  k e e p  a  c o n c u r r e n t  r e c o r d  i n  b o o k  f o r m ,  
t r a n s l a t i n g  t h e s e  f i g u r e s  e a c h  n i g h t  t o  a  r e c o r d  c a r d  
(A) f o r  e a c h  man# On t h e  l e f t  h a n d  s i d e  was e n t e r e d  t h e  
w e i g h t  o f  f o o d  e a t e n  a n d , o n  th e  r i g h t ,  t h e  c a l o r i e  
v a l u e  o f  t h e  s a i d  fo o d *
RECORD CARD ( A ) *
( ! )
Fo o d s t u f f





















M Z K L y
t o t a l
B R E A D 13 II 117 q q
M A R G A R IN E 4 5 7 /3
J A M 3 5
►
3 0 5 0
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S u c h  a  c a r d  was c o m p le te  f o r  Army r a t i o n s ,  f o r  c a n t e e n  
p u r c h a s e s  an d  f o r  p a r c e l s  f r o m  hom e, d a i l y ,  a n d . t h e  
t o t a l s  c r o s s c h e c k e d  f o r  d a y s  a n d  w eek s*
T h e s e  d a t a  w e re  t h e n  t r a n s l a t e d  o n  t o  a  f i n a l  
r e c o r d  c a r d  (B) show n b e lo w  ( r e d u c e d  s i z e ) *
R e c o rd  C a rd  (B)
R e c o rd  o f  S u b j e c t  a n d  c a l o r i e  
--------------------- I n ta k e " .  ---------------
DAY C A l(r a tjo n s)]  C A L . /  NAAFI c a l / home TOTAL CAL.
1 2 ,2 .3 9 — Ab'0 2 -
! 2 , 2 , 9 / 3 !p<H + ( 4 ,0 0 * 7
3 3 P T 6 3 5 * 0 — 3 ^ -2 6
l 4- , 2,9l"7 S I 5“ — 3 7 /3 2 .
i 5 2j867 — — 2 ,3 6 7
6 3 / 3 2 S 8 2 . — 4 -0 1 4 -
! v 2,6 4-7 2 ,1 6 8 — 1 + ^ 5
[t o t a l 19,791 7,5"72. — ■ 2 7 /3 6 3
[m e a n 2 £ X 7 / , 0  8 2 . - 3 ,9  0 9
R e c o r d  C a rd  B «
O b v e rse  s i d e •
®  F . G - .
N O T E S - H + . | b &  C m .
W t . 6 i* L 7
3 9 0 9 " T o ta l  C o l . S i i r t a c eA i m /47 S q .N l
234-1 C a l / S c ^ .
N u tr iV io n
I n d e x 20^
6 3 6 C o l / C J n a n q e  In Wfr. -f.O -6® K«j.
C o l  /  C m A g C I S  V '2-
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F u r t h e r  f a c t s  w h ic h  w e re  o b t a i n e d  f r o m  t h e  d a t a  c o l l e c t e d  
w e re  5-
( 1 )  The d a i l y  c a s h  e x p e n d i t u r e  o f  t h e  t r o o p s
o n  a l l  f o r m s  o f  f o o d  s u p p le m e n t*
( 2 )  The p u r c h a s i n g  pow er ( i n  c a l s )  o f  th e  p e n n y
i n  N*A*A*F*I* c a n t e e n s *
( 3 )  The o p i n i o n  o f  e x p e r i e n c e d  M e d ic a l  O f f i c e r s ,
Commanding O f f i c e r s  a n d  men on  t h e  a d e q u a c y  
o f  p r e s e n t  r a t i o n  s c a l e s *  '
I I I *  l> O v e r a l l 11 S u r v e y s *
T h i s  t y p e  o f  s u r v e y  a im e d  a t  p r o v i d i n g  a  p i c t u r e  o f  
t h e  c a l o r i e  i n t a k e  o f  t h e  a v e r a g e  p e r s o n  i n  e a c h  camp* 
Where i n d i v i d u a l  s u r v e y s  w e re  c a r r i e d  o u t  a n  o v e r a l l  
s u r v e y  w as u n d e r t a k e n  c o n c u r r e n t l y ,  i n  o r d e r  t o  e n s u r e  
t h a t  t h e  mean i n t a k e  o f  t h e  s am p le  o f  t h e  p o p u l a t i o n  
a p p r o x i m a t e d  t o  t h e  m ean f o r  t h e  t o t a l  p o p u l a t i o n *
The p r o c e d u r e  f o l l o w e d  w a s : -  
ARMY RATIONS.
F i v e  ran d o m  s m a p le s  o f  a v e r a g e  h e l p i n g s  w e re  s e l e c t e d  
b y  e a c h  o f  t h r e e  o b s e r v e r s ,  e m p lo y in g  d i f f e r i n g  s e l e c t i o n  
t e c h n i q u e  a t  e a c h  m e a l*  E a c h  com p o n en t o f  e v e r y  p l a t e  
was w e ig h e d  t o  2 G« The a v e r a g e  c a l o r i e  c o n t e n t  o f  t h e s e  




I n  a d d i t i o n ,  a  n o t e  o f  t h e  t o t a l  c a l o r i e  v a l u e  o f  
t b s  r a t i o n s  consum ed  b y  th e  camp was m ad e , b y  w e i g h in g  
a l l  f o o d  re m o v ed  f r o m  s t o r e  f o r  c o o k i n g ,  d u r i n g  t h e  week* 
T h i s  p r o v i d e d  a  f u r t h e r  c h ec k *  The p l a t e  w a s t e  i n v o l v e d  
w as a l l o w e d  f o r  i n  e a c h  camp*
CANTEENS.
The c a l o r i e  v a l u e  o f  e a c h  f o o d  a n d  th e  t o t a l  w e ig h t  
o f  e a c h  f o o d  s o l d  i n  t h e  c a n t e e n  d u r i n g  t h e  w eek  i n  
q u e s t i o n  w as a s c e r t a i n e d *  P rom  t h e s e  d a t a  t h e  a v e r a g e  
c a l o r i e  i n t a k e  o f  e a c h  man f r o m  t h i s  s o u r c e  was c a l c u l a t e d *
The sum o f  t h e  a v e r a g e  i n t a k e  f r o m  Army R a t i o n s  
a n d  f r o m  c a n t e e n s ,  gave  a n  i n d i c a t i o n  o f  th e  a v e r a g e  
t o t a l  d a i l y  n e t  c a l o r i e  i n t a k e  o f  t h e  men* One c o r r e c t i o n  
h a d ,  h o w e v e r ,  t o  be made* I n e v i t a b l y  some p e r s o n s  f r o m  
camp a t  one  o r  more m e a ls  o u t s i d e  camp i n  t h e  c o u r s e  o f  
v t h e  o v e r a l l * Where 1 / 1 4  o f  t h e  t o t a l  num ber o f  m e a l s  e a t e n  
i n s i d e  t h e  camp w e re  consum ed o u t s i d e ,  t h e  r e s u l t  a s  
a r r i v e d  a t  a b o v e ,  was m u l t i p l i e d  by  1 4 /1 3  a s  a  c o r r e c t i v e  
f a c t o r *
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COMPOSITION OF FOODS EATEN.
( 1 )  S u p e r v i s i o n  o f  R e c i p e s *
I n  e a c h  c a s e  a  N*C*0* o f  t h e  A m y  C a t e r i n g  C o rp s #  
was made s o l e l y  r e s p o n s i b l e  f o r  t h e  a c c u r a t e  w e i g h i n g  an d  
r e c o r d i n g  o f  a l l  r e c i p e s ,  u n d e r  t h e  w r i t e r s  p e r s o n a l  
s u p e r v i s i o n #  T h i s  i n v o l v e d  n o t  m e r e l y  t h e  w e ig h in g  o f  
e a c h  c o n s t i t u e n t ,  a n d  o f  t h e  com pound b e f o r e  a n d  a f t e r  
c o o k i n g ,  b u t  k e e p i n g  a  l u c i d  r e c o r d  o f  t h e  same*
( 2 )  S e r v i n g  o f  f o o d *
A s e p a r a t e  h o t  p l a t e  a n d  d i n i n g  h a l l  was v e r y  
d e a i r e a b l e ,  e n a b l i n g  th e  f o o d  f o r  t h e  s u b j e c t s  t o  be  k e p t  
h o t ,  a n d  t h e  s u b j e c t s  to  e a t  u n d e r  n o r m a l  c o n d i t i o n s ,  a p a r t  
f r o m  o u r  p r e s e n c e ,  w i t h o u t  b e i n g  s u b j e c t e d  t o  t h e  s t a r e s  
a n d  r i b a l d  Hw i t tt o f  t h e i r  c o m ra d e s*
( 3 )  C a l c u l a t i o n  o f  C a l o r i e  C o n t e n t  o f  F o o d s t u f f s *
To a r r i v e  a t  r e s u l t s  i n  a n  i n d i v i d u a l  ty p e  o f
i n v e s t i g a t i o n  i t  w as  e s s e n t i a l  t h a t  one o r  a n o t h e r  o f  
th e  v a r i o u s  t a b l e s  o f  f o o d  v a l u e s  m u s t  be  u s e d *  I n  t h i s  
c a s e  t h e  t a b l e s  w e re  wThe C h e m ic a l  C o m p o s i t i o n  o f  P o o d s  t u f f s 11,  
(McCance a n d  W iddowson 1 9 4 6 )*  W h i l s t  a w a re  t h a t  t h e  m e th o d s  
o f  c a l c u l a t i n g  t h e s e  t a b l e s  h av e  b e e n  c a l l e d  t o  q u e s t i o n  
(M aynard  1 9 4 4 ,  K eys 1 9 4 5 )  i t  a p p e a r e d  t h a t ,  a p a r t  f ro m  
A t w a t e r * s  (1 8 9 9 )  t a b l e ,  no  o t h e r  s u f f i c i e n t l y  c o m p re h e n s iv e  
d a tu m  i s  t o  h and*
T h r e e /
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Th r e e  t y p e s  o f  f o o d  w e re  m et w i t h  i n  t h e  s u r v e y ;
( a )  S t a n d a r d  P o o d s*
( b )  P o o d s  made f r o m  s t a n d a r d  c o n s t i t u e n t s *
( c )  P o o d s  o f  unknow n c o m p o s i t i o n *
( a )  S t a n d a r d  P o o d s :
S u c h  f o o d s  a s  b r e a d ,  m a r g a r i n e ,  jam , t o a s t ,  c h e e s e ,  
a p p l e ,  c h o c o l a t e ,  e t c *  e t c *  V a lu e s  f o r  t h e s e  a r e  
o b t a i n e d  d i r e c t  f ro m  f o o d  t a b l e s  w i t h o u t  d i f f i c u l t y
( b ) P r e p a r e d  P o o d s  made f r o m  S t a n d a r d  C o n s t i t u e n t s *
The v a s t  m a j o r i t y  o f  d i s h e s  f a l l  i n t o  t h i s  c a t e g o r y *  
The w e i g h t  an d  c o m p o s i t i o n  o f  e a c h  c o n s t i t u e n t  i s  know n, 
t h e  w e i g h t  o f  t h e  compound b e f o r e  a n d  a f t e r  c o o k in g  
a s c e r t a i n e d ,  a n d  t h e  c o m p o s i t i o n  o f  a n  o u n ce  o f  t h e  
f i n i s h e d  p r o d u c t  c a l c u l a t e d  f r o m  t h e s e  d a t a  a s  shown 
b e lo w *
E xam ple  ( a ) P o r r i d g e : W e ig h t  o f  o a tm e a l  u s e d  -  0 oz*
11 w s u g a r  ■ S oz*
Wt* o f  co o k ed  p o r r i d g e  s  P oz*
• f * P oz*  o f  p o r r i d g e  c o n t a i n s  0 oz  o f  o a tm e a l  
an d  S oz  o f  s u g a r *
0
1 oz  o f  p o r r i d g e  c o n t a i n s  P oz* o f  o a tm e a l  
a n d  S /P  oz  o f  s u g a r *
L e t  a  a n d  b  b e  th e  c a l o r i e  v a l u e ,  p e r  oz* o f  o a t m e a l  and  
s u g a r  r e s p e c t i v e l y *
T h e n  t h e  c a l o r i e  v a lu e  o f  P oz* o f  p o r r i d g e  = + (5 * ^ )
• T* C a l o r i e  v a l u e  o f  1 Oz* o f  P o r r i d g e  s i  fa* ) &  *6) J
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T h i s  m e th o d  a s s u m e s  a  hom ogenous d i s t r i b u t i o n  
o f  c o n s t i t u e n t s  i n  t h e  c o o k e d  com pound .
The m e th o d  becom es c o m p l i c a t e d  w here  one  o r  more 
o f  t h e  c o n s t i t u e n t s  i s  a  f l u i d  a n d  f i n a l  m e a s u re m e n ts  
a r e  a v o i r d u p o i s #  T h i s  a r i s e s  i n  s u c h  f o o d s  a s  g r a v y ,  
w h e re  w e i g h t  i s  a v o i r d u p o i s  an d  f l u i d  s t o c k  a  com ponen t 
( s e e  ex am p le  B . )  I t  d o e s  n o t  o c c u r  i n  s o u p ,  t e a ,  b e e r  
e t c #  w h e re  m e a s u rm e n ts  w e re  i n  f l u i d  oz#
E xam ple  B: The f i r s t  s t e p  i s  t o  a s c e r t a i n  t h e  c a l o r i e
c o n t e n t  p e r  f l u i d  o unce  a n d  t h e n  th e  s p e c i f i c  g r a v i t y  
o f  t h e  s t o c k  u s e d ,  f r o m  t h i s ,  t h e  c a l o r i e  c o n t e n t  p e r  
o u n ce  a v o i r d u p o i s  c a n  be c a l c u l a t e d  a s  b e f o r e #  e#g#
t t C a l o r i e c o n t e n t o f s t o c k  (1 oz# a v o i r d u p o i s •m s
tt « tt w F l o u r « u - F
n it tt tt C a r r o t tt tt - c
w w tt tt t u r n i p tt tt z T
L e t  t h e  w e ig h t  o f  s t o c k ,  f l o u r ,  c a r r o t  a n d  t u r n i p  u s e d  be 
w , x ,  y  & z oz# a v o i r d u p o i s  r e s p e c t i v e l y #
T h en  t o t a l  c a l o r i e s  i n v o l v e d  * (Sxw)+ (Fx*) +  ^ ^
• C a l o r i e  c o n t e n t  p e r  oz#  ( a v . )  o f  f i n i s h e d  p r o d u c t
5 u -+ Fx + Cy -f Tz.
-  Q
w here  G oz# i s  th e  w e ig h t  o f  f i n i s h e d  p r o d u c t #
I n /
C a l .
C a l .
C a l .
C a l .
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I n  a c t u a l  f a c t ,  t h e  f a t ,  c a r b o h y d r a t e  a n d  p r o t e i n
c o n t e n t  o f  e a c h  f o o d  was c a l c u l a t e d  a t  t h e  same t im e *
T h e se  c a l c u l a t i o n s  w e re  made f o r  e v e r y  one 
o f  473 c o o k e d  d i s h e s  i n v o l v e d ,  w h ic h  g i v e s  a n  i d e a  o f  
th e  am o u n t  o f  d a t a  i n v o l v e d ,  a n d  th e  n e e d  f o r  c l e a r  
r e c o r d s .
( c ) F o o d s  o f  unknow n c o n s t i t u t i o n *
T h e se  w e re  a n a l y s e d  b y  th e  R o y a l  Army M e d ic a l  
C o l l e g e ,  M i l l b a r i k .  The m e th o d s  u s e d  f o r  a n a l y s i s  an d  
c a l c u l a t i o n  w ere  s i m i l a r  to  t h o s e  u s e d  i n  c o m p i l i n g  th e  f o o d  
t a b l e s  a s  d e s c r i b e d  b y  W iddowson & McCance (1 9 4 6 )*
V . THE ASSESSMENT OF ENERGY EXPENDITURE.
I n  o r d e r  t h a t  a s  c o m p le te  a  r e c o r d  o f  a c t i v i t y  
a s  p o s s i b l e  o f  t h e  s u b j e c t s  w o u ld  be o b t a i n e d ,  a  N .C .O . 
was a p p o i n t e d  t o  t im e  an d  r e c o r d  a l l  a c t i v i t i e s  o f  t h e  
men d u r i n g  t h e i r  t r a i n i n g  p e r i o d .  T h i s  i n c l u d e d  d e t a i l s  
o f  o c c u p a t i o n ,  d r e s s ,  and  t im e  e n g a g e d  i n  o c c u p a t i o n ,  e . g .
( 1 )  M a rc h in g  (o n  l e v e l )  a t  r a t e  1 2 0 ,  p a ce  30  i n c h e s ;
D r i l l  O r d e r ,  r i f l e s  ; 40 m i n u t e s .
(2 )  S i t t i n g ,  w r i t i n g  a n d  l i s t e n i n g ;  F a t i g u e  D r e s s :
1 h o u r  5 m i n u t e s .
I n /
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I n  a d d i t i o n  a l l  a c t i v i t i e s  o f  t h e  men i n  t h e i r  
s p a r e  t im e  was c a r e f u l l y  n o t e d .  Prom  t h e s e  d a t a ,  a n d  
u s i n g  th e  m e th o d  o f  C a t h c a r t  & O r r ,  ( s e e  p a r t  I I I )  i t  
was h o p e d  t h a t  a  r e a s o n a b l y  a c c u r a t e  a s s e s s m e n t  o f  
e n e r g y  e x p e n d i t u r e  c o u l d  be  made*
V I .  STATISTICAL METHODS.
( a )  S e l e c t i o n  o f  S u b j e c t s  f o r  I n d i v i d u a l  M e th o d .
Where t h e  num ber i n  camp was N a n d  t h e  num ber
o f  s u b j e c t s  r e q u i r e d  n ,  a  n o m in a l  r o l l  o f  a l l  p e r s o n s
i n  a l p h a b e t i c a l  o r d e r  was n u m e r i c a l l y  s a m p le d  b y  t h e  
N
f a c t o r  ( n  ) .
(h) S e l e c t i o n  o f  a v e r a g e  h e l p i n g s  ( o v e r a l l  m e t h o d ) .
T h r e e  p e r s o n s ,  e a c h  e m p lo y in g  a  d i f f e r e n t  m e thod  
o f  r a n d o m i s a t i o n ,  s e l e c t e d  f i v e  h e l p i n g s  o f  e a c h  f o o d  
a s  s e r v e d  t o  i n d i v i d u a l s .  Two o b s e r v e r s  s a m p le d  
n u m e r i c a l l y  an d  one o n  a  t im e  b a s i s ;  r e s u l t s  i n  a l l  
c a s e s  showed no s i g n i f i c a n t  d e v i a t i o n  f r o m  o b s e r v e r  t o  
o b s e r v e r .
( c )  C a l c u l a t i o n  o f  A v e rag e  V a l u e s .
U n le s s  o t h e r w i s e  s t a t e d  r e s u l t s  a r e  q u o te d  a s  t h e  
m eans f o r  t h e  p a r t i c u l a r  r a n g e  o f  r e s u l t s :  t h e  mean
d e v i a t i o n  f r o m  th e  m ean , s t a n d a r d  d e v i a t i o n  an d  c o e f f i c i e n t  
o f  v a r i a t i o n  a r e  a l s o  q u o te d .  6  =  V  S(X-xL)*- ~~ \
- 4 2 '
S i g n i f i c a n c e  o f  D e v i a t i o n  o f  M ea n ss -
T h i s  was c a l c u l a t e d  b y  th e  f o l l o w i n g  m ethod*  
L e t  A & B be th e  means o f  two s e r i e s  t o  be c o m p ared  
a n d  6 b  t h e  s t a n d a r d  d e v i a t i o n s  o f  A Sc B
r e s p e c t i v e l y








I n  v ie w  o f  t h e  i m p o r t a n c e  o f  t h e  r e s u l t s  t o  
t h e  f u t u r e  d i s c u s s i o n  o f  t h e  s u b j e c t ,  a n d  t h e i r  v e r y  
c o n s i d e r a b l e  e x t e n t ,  i t  h a s  b e e n  d e c i d e d  t o  i n c l u d e  
th e m  h e r e ,  r a t h e r  t h a n  i n  a n  a p p e n d ix *
The i n t e r p r e t a t i o n  o f  t h e  v a r i o u s  v a l u e s ,  an d  
h e a d i n g s  i n  t h e  f o l l o w i n g  t a b l e s  ( V I I  -  XXIV) w i l l  be 
a s s i s t e d  b y  th e  f o l l o w i n g  n o t e s  on  th e  s i g n i f i c a n c e  o f  
t h e s e •
T erm s u s e d , T a b l e s  V I I  -  XXIV.
A ge: t o  n e a r e s t  m onth*
H e i g h t : t o  n e a r e s t  0*5 cm*
W e ig h t :  t o  n e a r e s t  50G*
S u r f a c e
A r e a :  Prom  h e i g h t  a n d  w e i g h t  by  f o r m u l a  o f  Du B o i s .
We i g h t  „
C h a n g e :  “  A l t e r a t i o n  i n  w e i g h t  o f  s u b j e c t  d u r i n g
w e ek  o f  s u r v e y *
C a l o r i e s : a l l  v a l u e s  a r e  n e t  c a l o r i e s ,  i * e *  a s
a c t u a l l y  e a t e n .
T o t a l  C a l o r i e  I n t a k e  = i n t a k e  f r o m  Army R a t i o n s ,
C a n te e n s  a n d  P ood  P a r c e l s .
S u p p le m e n t  -  i n t a k e  f r o m  C a n te e n s  and  Pood
P a r c e l s •
E n e r g y /
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E n e r g y  E x p e n d i t u r e :
P ro g ram m e: C a l c u l a t e d  t o  n e a r e s t  3 0  min*
f o r  w e e k ly  program m e a n d  t h e n  
r e s o l v e d  t o  a v e r a g e  d a i l y  
e x p e n d i t u r e *
C a l o r i e s : -  t o  n e a r e s t  c a l / s q » M * / H o u r *
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A# FORT GrBOHGE*
U n i t : -  No* 72  P r i m a r y  T r a i n i n g  C e n t r o *
No* o f  men i n  Camp -  308
L o c a t i o n : -  M oray  F i r t h ,  I n v e r n e s s - s h i r e *
A l t i t u d e 30  f t *  a b o v e  s e a  l e v e l *
D a te  o f  S u r v e y : -  Dec* 1 s t  -  2 1 s t  1947*
M e t e o r o l o g i c a l  C o n d i t i o n s *
Mean B a r o m e t r i c  p r e s s u r e  = 1015 m i l l i b a r s ,
Mean T e m p e r a tu r e  -  3 7 * 5 °F
Mean R e l a t i v e  H u m id i ty  s  ss%
I n d i v i d u a l  S u r v e y *
F i f t y - f i v e  r e c r u i t s  w e re  s e l e c t e d ,  u n d e r g o i n g  t h e i r  
t h i r d  an d  f i f t h  w eeks  o f  t r a i n i n g  ( s q u a d s  A & B r e s p e c t i v e l y )  
T h e s e  men w e re  t h e  e n t i r e  num ber o f  r e c r u i t s  i n  camp on 
o u r  a r r i v a l *  D u r in g  t h e  c o u r s e  o f  t h e  w e ek  13 men h a d  t o  
be e l i m i n a t e d ,  on  a c c o u n t  o f  i l l n e s s ,  a c c i d e n t  a n d  
p o s t i n g *  R e s u l t s  f o r  42 r e c r u i t s  w e re  t h u s  c o m p le te d *
I t  i s  w o r t h  r e c o r d i n g  t h a t  t o  w e ig h  a c t u a l  i n t a k e  and  
w a s t e ,  o f  t h e s e  m en, f o r  one  m a in  m e a l  r e q u i r e d  1 ,0 0 0  
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A v e ra g e  o f  B o th  S q u a d s .  
T a b le  V I I .  ( o )
Age ( y e a r s )
Mean Mean D ev . S t a n d a r d CDEFFT.
1 8 .5
From  Mean D e v i a t i o n o f  V a r .
± 0 . 2 9 0 .3 1 1 .6 8 #
W e ig h t  K g . 6 1 .8 0 -  4 . 7 6 . 4 1 0 . s  i
H e ig h t  cm. 1 7 1 .5 0 ± 6 . 7 8 . 1 4 . 7  %
S u r f a c e  A re a 1 .6 7
Sq.M .




7 . 6 #
A l t e r a t i o n  
i n  W gt. 
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A v erag e  D a i l y  N e t C a l o r i e  I n t a k e  (S q u ad s  A & B) 
= 4014  C a l s .
Mean D e v i a t i o n  -  * 268 C a ls#
S ta n d a r d  D e v i a t i o n  = 328 C a ls#
C o e f f i c i e n t  o f
v a r i a t i o n .  -  8#
I t  i s  o f  g r e a t  i n t e r e s t  to  n o te  th e  v a r i a t i o n  
o f  d a i l y  c a l o r i e  i n t a k e  o n  th e  d a y  o n  w h ic h  p a y  i s  
r e c e iv e d *  The g r e a t  r i s e  o f  c a l o r i e  i n t a k e  o n  
t h i s  d a y  i s  s u c c e e d e d  by  a  s t e a d y  f a l l ,  ( i n  c a n te e n  
f o o d s )  a s  th e  w eek  p r o g r e s s e s .  T h is  t r e n d  w as 
t r a c e d  f o r  15 w e e k s , b y  N .A .A .P .I*  s t a t i s t i c s ,  and  
f i g u r e  ( 3 ) ,  f o r  th e  w eek  o f  th e  i n d i v i d u a l  s u r v e y ,  was 
q u i t e  t y p i c a l ,  an d  c l e a r l y  show s th e  r e l a t i o n  o f  
t o t a l  a n d  s u p p le m e n ta r y  i n t a k e  to  p a y - d a y .
-5 2
FIGURS, jn




FRi. SAT. Sum .MON- TUBS WFO. Thur_ MON.
C A L O R IE .^  F R O M  
ARMY RATION
C A L O R IE S  F R O M  
S U P P L E M E N T
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R Q la t io n  o f  C a l o r i e  I n t a k e  t o  H e ig h t ,  W eig h t 
an d  S u r f a c e  A re a*  o f  S u b j e c t s *
TABLE IX ( a )  S q u ad  A ,
No* i n  
S u r v e y . C a ls  •
C a ls  • 
S q .m .
C a ls  •
K g.
C a l s .
cm.
1 3909 2341 64 24
2 3487 1971 56 20
5 4066 2284 66 23
4 3456 2133 58 21
5 4547 2756 75 27
6 3770 2130 57 22
7 4324 2574 72 26
8 3616 2127 60 21
9 4103 2345 64 24
10 3936 2642 78 25
11 4303 2546 68 26
12 3792 2180 59 22
15 4 0 4 4 ' 2436 67 24
14 4417 2242 59 24
17 4382 2548 72 25
19 4086 2197 58 23
20 4239 2569 65 25
21 3427 2155 62 21
22 3945 2180 59 22
23 4318 2699 77 26
24 3418 2260 66 22
25 4156 2598 73 76
26 4702 2528 63 27
TABLE IX . (b ) SftUAD. B .
N o. i n  
S u r v e y . C a l s .
C a l s /
S q .M .
C a l s /
K i l o .
C a l s /
cm.
27 3967 2168 62 22
31 3480 2071 64 19
32 4115 21 2 1 56 23
33 4391 2797 80 27
34 4064 2674 79 25
36 4662 2241 57 24
37 3980 2369 66 23
39 3743 2282 67 22
41 3481 2203 61 22
42 4550 2514 67 26
43 4315 2438 67 25
44 4107 2388 68 24
45 3783 2539 76 24
46 4006 2108 56 22
47 3717 2186 61 22
50 3825 2406 73 23
52 3699 2151 58 22
54 4082 2373 70 23
55
Mean V a lu e s  f o r  B o th  S q u a d s*  ( th e  d i f f e r e n c e s  b e tw e e n  
s q u a d s  A & B a r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ®  )
Mean Mean
D e v ia t i o n
S ta n d a r d
D e v i a t i o n
C o . e f f t .
V a r i a t i o i
C a l o r i e s • 4 0 1 4 .0 *  268 328 8 .1 7 #
C a l s / S q . i l .  S u r f a c e  
A r e a .
 ^ ■- ............................  .  .
2 3 5 7 .0 ± 182 236 LO .  02 /o
C a l s /  K g. 6 6 .0 t  5 .3 6 .9 5  : . 0 . 5 /
C a l s /  cm . 2 4 .0 t  1 .7 2 .1 8 9 .1  /b
> I
The s p r e a d  o f  c a l o r i e  i n t a k e  d i s t r i b u t i o n  i s  
p r o b a b ly  m ore e a s i l y  g r a s p e d  b y  h i s t o g r a m ,  a c c o r d i n g l y  
F ig u r e  4 a  a n d  b  d i s p l a y s  th e  c a l o r i e  i n t a k e  p e r  p e r s o n  
a n d  p e r  squ& re m e tre  o f  s u r f a c e  a r e a  o f  i n d i v i d u a l s ,  
p e r  d a y .
Figure IV a .
F requency  d i s t r i b u t i o n  of  D a i ly  Net 
C a lo r i e  I n t a k e ,  p e r  h e a d *
3?OI 3^ 01 ^TOI 3flO| tyO ( <,j30t IftH 4,701
5SOO 3,700 3flOO <*,IOO U300 4p~00 4,100 UpOO
TOT/ c a l o r i c  i n t a k e  t e r
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F ig u r e  IV b >
Freq u ency  d i s t r i b u t i o n  of d a i l y  n e t  
C a lo r i e  i n t a k e  p e r  sq* 'Metre 
of  S u r fa c e  Area#
(<?Ol 2Q0f “2,101 2 .^01 2,3 01 2AOI
2000 2,(00 2200 2^00 2400 2,500
^CH 2^0( 2,701 2,frOl
2,6,00 2,200 2$00 2<100
C csi_ O R « E  I N T A K E  P lH R t><?vJAPJe METRE OF 5VJRFACE AKI
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O v d r a l l  A v e rag e  T e c h n iq u e *
The o v e r a l l  a v e r a g e  i n t a k e  p e r  man i n  camp 
w as c h e c k e d  f o r  a  p e r i o d  o f  two w eek s  b y  th e  m e th o d
d e s c r i b e d  i n  p a r t  IV*
The f o l l o w i n g  r e s u l t s  w ere  o b t a i n e d : -
N o. o f  
men i n v e s t ­
i g a t e d .
Week E n d in g .
A v e r . C a l .  
V a lu e  o f  
R a t i o n s •
A v e r .  C a l .  
V a lu e  o f  
S u p p le ­
m ent •
T o t a l  
C a l o r i e  
I n t a k e •
282 7 .1 2 .4 7 3008 932 3940
335 1 4 .1 2 .4 7 3014 941 3955
617 Mean 3011 937 3946
The d e g r e e  o f  s u p p le m e n ta t io n  i s  lo w e r  th a n  
b y  th e  i n d i v i d u a l  m e th o d , b u t  th e  c o r r e c t i n g  f a c t o r  f o r  
t h e  a v e r a g e  o f  2 m e a l s ,  e a t e n  o u t s i d e  th e  cam p, h a s  y e t  
t o  b e  a p p l i e d  to  th e  su p p le m e n t*
C o r r e c t e d  A v e rag e  R e s u l t*
A v e rag e  D a i ly  C al*  I n ta k e  (Army R a t i o n s )  = 3,011 C a ls*
A v e rag e  D a i ly  C al*  I n ta k e  ( e l s e w e h r e )  -  1,008 C a ls*
T o t a l  I n t a k e  D a i ly  = 4 p i9  C a ls#
T h i s - f i g u r e  a lm o s t  c o i n c i d e s  w i th  t h a t  o b ta in e d  by  th e
i n d i v i d u a l  m e th o d . (4 0 1 4  C a l s / d a y ) .
-59-
E n e rg y  E x p e n d i tu r e  o f  R e c r u i t s *
As d e s c r i b e d  i n  p a r t  IV a n  a c c u r a t e  t i m e t a b l e  o f  t h e  
a v e r a g e  tim e  s p e n t  b y  e a c h  r e c r u i t  on  a l l  fo rm s  o f  
a c t i v i t y  w as r e c o r d e d .  D e t a i l s  o f  t h i s  a r e  l a i d  o u t  
b e lo w  (T a b le  X )  w i t h  c a l c u l a t e d  e n e r g y  e x p e n d i t u r e #
T A B L E  X .  E n e rg y  E x p e n d i tu r e  o f  R e c r u i t s .  7 2 .P .T .C .
O c c u p a t io n , H ours p e r  C a l .  p e r  Sq.M . C a l .  p e r  1 .7 7  Sq.M, 
W eek. p e r  h o u r .  p e r  W eek.
S le e p in g 56 39
E a t in g 21 61
W ash in g 7 73
F r e e  Time (A) 22 40
11 « (B) 16 132
D r i l l  w i t h
( a rm s ) 5 140
P h y sfca l T r a i n ­
i n g . 6 141
F a t i g u e s 10 136
D o u b lin g 2 372
S i t t i n g 8 49
M u sh e try 6 100
R o u te  M arch 4 258
B a y o n e t D r i l l 4 121

















2 7 ,4 0 5
C a l o r i e s  p e r  w eek  -  
C a l o r i e s  p e r  day - =
2 7 ,4 0 5 .
3 9 1 7 .
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By t h e s e  c o m p u ta t io n s  th e  N et D a i ly  C a l o r i e  
I n t a k e  i s  4Q14 C3.Is and  e x p e n d i t u r e  3917  C a l s ;  t h i s  
l e a v e s  a  p o s i t i v e  b a la n c e  o f  o n ly  97 C a l o r i e s *
I t  i s  w o r th y  o f  comment t h a t  t h e r e  e x i s t e d  a 
c o n s i d e r a b l e  d i f f e r e n c e  i n  t h e  w e ig h t- c h a n g e  p a t t e r n  
o f  s q u a d s  A & B* W h ereas s q u a d  A , i n  i t s  f i f t h  w eek 
o f  t r a i n i n g ,  show ed 6 0 $  g a i n i n g  w e ig h t  an d  40$  l o s i n g  
w e i g h t ,  w i t h  a n  o v e r a l l  a v e r a g e  g a i n  o f  0*15 K i l o s ,
S qu ad  B , i n  i t s  t h i r d  w eek  o f  t r a i n i n g ,  h a d  50$  l o s i n g  
w e ig h t  a n d  50$  g a i n i n g ,  w i t h  a n  a v e r a g e  l o s s  o f  0*09 
K i l o s .
T h i s  w as n o t  due  to  a  m ore s t r e n u o u s  p rog ram m e, 
n o r  to  a  g r e a t e r  C a l o r i e  i n t a k e ,  a b s o l u t e l y ,  o r  r e l a t i v e  
to  h e i g h t  o r  w e ig h t*
T h i s  p o i n t  w as f u r t h e r  i n v e s t i g a t e d  a t  9 P*T*C* 
( A r n e i l  & W a l le r  1 9 4 7 ) and  th e  f a c t  e s t a b l i s h e d  t h a t  
u n d e r  p r e s e n t  c o n d i t i o n s  o f  t r a i n i n g  a n d  fo o d  c o n su m p tio n  
th e  r e c r u i t  l o s e s  w e ig h t  f o r  tw o w e e k s , a n d  th e n  
com m ences to  g a i n ,  f i n i s h i n g  t r a i n i n g  w i t h  a n  a p p r e c i a b l e  
o v e r a l l  g a i n  i n  w e ig h t*  I t  a p p e a r s  p o s s i b l e  t h a t  a n  
i n i t i a l  m e c h a n ic a l  i n e f f i c i e n c y  i s  g r a d u a l l y  r e s o l v e d ,  
w i t h  c o n s e q u e n t ly  more e f f i c i e n t  u t i l i s a t i o n  o f  C a l o r i e s *  
A l t e r n a t i v e l y ,  th e  i n i t i a l  f a l l  may be due to  u t i l i s a t i o n  
o f /
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o f  i n t e r s t i t i a l  f a t ,  l a t e r  t o  b e  c o m p e n s a te d  b y  
m u s c u la r  e u t r o p h y #
62-
B .
Army S c h o o l  o f  E d u c a t i o n *
U n i t : -  R o y a l  Army E d u c a t io n  C o rp s*
Number o f  M en: = 6 2 4
L o c a t i o n : B u ch a n a n  C a s t l e ,  S to c k ie m u ir *
A l t i t u d e : 350  F t*  ab o v e  s e a  l e v e l *
D a te  o f  S u r v e y : 1 5 -  3 1 s t  J a n u a r y ,  1948*
M e te o r o l o g i c a l  C o n d i t io n s  o b t a i n i n g *
Mean B a r o m e t r ic  P r e s s u r e  « 992 m i l l i b a r s
Mean T e m p e ra tu re  ■ 3 5 * 7 °  F*
Mean R e l a t i v e  H u m id ity  -  8 1 * 1  %
INDIVIDUAL SURVEY*
The m en, w hen s u r v e y e d ,  w e re  e n g a g e d  o n  
s e d e n t a r y  w o rk , w i t h  a n  a d m ix tu r e  o f  p h y s i c a l  
e x e r c i s e *  N u m e r ic a l  ran d o m  s a m p l in g  o f  a  n o m in a l  
r o l l  w as u s e d  to  s e l e c t  s u b j e c t s *  T w elve w ere  
s e l e c t e d ,  b u t  one  f e l l  i l l  a n d  h a d  to  be  e x c lu d e d *
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PHYSICAL CHARACTERISTICS OF SUBJECTS, 
TABLE X I .
N o. i n  
S u rv e y
AGfi
Y r s . M n th s«
fiESiGHtf
cm s.
m t d w r
K g.
s m i f f i -
AREA 
S Q a M •
ALTERATION 
IN WEIGHT.
1 19 5 171 7 0 .7 1 .8 9 + 0 .26
2 19 9 172 67 1 .7 7 +■ 0 .5 7
3 20 3 168 5 8 .3 1*65 + 0 .5 8
5 20 7 170 5 6 .6 1 .6 5 ■h 0 .6 8
6 20 0 1 8 3 .5 6 2 .7 1 .8 1 t  0 .4 9
7 19 9 1 7 1 .5 6 3 .8 1 .7 3 +■ 0 .5 5
8 19 11 168 5 8 .5 1 .6 5 - 0 .7 5
9 21 5 175 6 6 .5 1 .7 9 - 0 .6 8
10 19 9 190 8 6 .4 2 .5 1 +* 0 .5 1
11 20 1 177 66 1 .8 0 * 0 .1 3
12 19 9 1 7 0 .5 7 0 .8 1 .8 0 t 0 . 6 8
A v e ra g e  Age -  20  y e a r s  1 m o n th .
A v erag e  H e ig h t  a 1 7 4 .2  cm s.
A v e rag e  W e ig h t a  66 K g.
A v e rag e  S u r f a c e  A re a  = 1 .7 7  S q u a re  M e tr e .
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C a l o r i e  I n t a k e  i n  r e l a t i o n  t o  
H e ig h t ,  W e ig h t a n d  S u r f a c e  A r e a *
TABLE X l l l
C a ls * C a ls /S q .M . C a ls  . / K i l o . C a ls  ./Cqx.
1 4316 2284 61 25
2 3520 1989 53 21
3 3882 2 3 1 1 67 23
5 37 0 1 2243 65 22
6 38 7 4 2140 62 21
7 38 5 4 2228 60 22
8 3760 2279 64 22
9 39 9 1 2229 60 23
10 4580 213 5 53 24
11 3966 2204 60 22
12 4532 2518 64 26
Kean 3 9 9 8 2233 61 23
Mean D ev . 
Prom Mean .±243 ± 9 1 .6 “ 3 .3 * 1 . 3
S ta n d a r d
D e v i a t i o n . 298 135 4 .3 1 .5 4
C o e f f t .  
V a r i a t i o n . 7 .5 # 6 .0 # 7 .1 *
\ \
6 .8 *
• 6 6 -
O v e r a l l  A v e ra g e  M ethod*
The t o t a l  C a l o r i e  c o n s u m p tio n  p e r  p e r s o n  i n  
camp w as c a l c u l a t e d  a s  b e f o r e  ( v * i ) *
TABLE X IV * C a l o r i e  I n t a k e ,  ( O v e r a l l  M eth o d ) R*A*E*C*l»V  •
d o .  o f Week Av* C a ls Av* C a ls* t f o t a i
Men* E n d in g fro m  
Army R a t io n *
S u p p le m e n t* C a ls*
625 2 3 .1 * 4 8 2680 967 3647
623 3 0 .1 .4 8 2667 948 3615
1248 2673 958 3631
A g a in  we m u st c o r r e c t  th e  s u p p le m e n t  to  
a l lo w  f o r  2 m e a ls  p e r  w eek  e a t e n  o u t  o f  camp ( a v e r a g e ) *  
The s u p p le m e n t th e n  b eco m es 1032 C a ls *  a n d  th e  t o t a l  
i n t a k e  a  3705  C a ls *
T h i s  f i g u r e  i s  m a rk e d ly  b e lo w  t h e  r e s u l t  
o b t a i n e d  b y  th e  i n d i v i d u a l  m eth o d #  T h i s  f a c t  i s  
d i s c u s s e d  b e lo w #
i
- 6 7 -
TABLE XV,
EiNlEROY e x p e n d it u r e  of t r a in e e s  .
O c c u p a tio n #
H o u rs  p e r  
Week#
C a ls #  p e r  Sq# 
M etre  p e r  Hr#
C a ls  p e r  1 .7 7  
Sq#M# P e r  Week#
S le e p in g 56 39 3864
E a t i n g 21 61 2268  j
W ash in g 7 73 910 i
F r e e  Time (A) 15 40 1125
F r e e  Time (B) 20 132 6000
D r i l l 5 180 1593
F a t i g u e s 7 136 1687
S i t t i n g 28 49 2638
P#T# 3 142 929
G u a rd s 6 102 1087
T o t a l 168 22101
E n e rg y  E x p e n d i tu r e  p e r  w eek -  2 2 ,1 0 1 C a ls #
E n e rg y  E x p e n d i tu r e  p e r  d a y S 3157 C a ls#
The d i s c r e p a n c y  b e tw e e n  a v e r a g e  i n t a k e  an d  
o u t p u t  i s  t h e r e f o r e  no l e s s  th a n  8 4 1  C a l s  p e r  day #  T h is  
i s  r e f l e c t e d  i n  a  v e r y  c o n s i d e r a b l e  a v e r a g e  w e ig h t  g a i n ,  
i 06# 0*41 K i lo s  p e r  p e r s o n  i n  a  s e v e n  d a y  p e rio d ©
A t /
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T h i s  e x c e s s i v e  i n t a k e  w as a t  f i r s t  c o n s i d e r e d  to  
be due  to  o v e r  e a t i n g *  On f u r t h e r  e n q u i r y  h o w ev er we 
fo u n d  t h a t  t h e  men i n v e s t i g a t e d  b y  th e  i n d i v i d u a l  m e th o d  
h a d ,  u p  t i l l  7 d a y s  b e f o r e  th e  com m encem ent o f  th e  
i n v e s t i g a t i o n ,  b e e n  in v o lv e d  i n  s e v e r e  m u s c u la r  e x e r c i s e *  
W h e th e r t h e s e  men a t e  m ore b e c a u s e  o f  a n  e l e v a t e d  B*M*R*, 
o r  t o  r e p l a c e  d e p o t  f a t  p r e v i o u s l y  u t i l i s e d  o r  m e re ly  
b e c a u s e  o f  h a b i t  i s  n o t  known* I t  i s  w o r th y  o f  n o te  t h a t  
th e  men o n ly  g a in e d  1*5 Kg* i n  t h e  p r e v io u s  3 m o n th s*
T h is  u n i n t e n t i o n a l  s e l e c t i o n  o f  s u b j e c t s  a p p a r e n t l y  
a c c o u n te d  f o r  th e  d i s c r e p a n c y  i n  th e  m ean r e s u l t s ,  a s  
a r r i v e d  a t  b y  th e  two m e th o d s*
- 69 -
C . FIGHTING VEHICLE PROVING ESTABLISHMENT.
U n i t :  R o y a l A rm oured  C o rp s*
Number o f  men
i n  Camp: = 83*
L o c a t io n :  N e th e r la w  H o u se , K i r k c u d b r ig h t*
A l t i t u d e :  7 0  f t *  ab o v e  s e a  l e v e l *
D a te  o f  S u r v e y : 1 9 th  F eb*  -  5Th M ar* , 1948*
M e t e o r o l o g i c a l  C o n d i t io n s  o b t a i n i n g *
Mean B a r o m e t r ic  P r e s s u r e  -  1029 M i l l i b a r s *
Mean T e m p e ra tu re  -  36*3°F *
Mean R e l a t i v e  H u m id ity  = 7 0 * 6 $
T h i s  u n i t  c o n s i s t s  o f  83 m en, some e n g a g e d  on  
s e d e n t a r y  and  some o n  a c t i v e  w ork*  I t  i s  t y p i c a l  o f  
t h e  s m a l l  u n i t s  s c a t t e r e d  th r o u g h o u t  th e  c o u n tr y *
By ran d o m  s a m p lin g  o f  a  n o m in a l  r o l l ,  f o u r  s e d e n t a r y  
a n d  s e v e n  a c t i v e  w o rk e rs  w ere  s e l e c t e d ,  t h i s  b e in g  th e  
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TABLE XV1B A v e rag e  R e s u l t s .
L i g h t  
W o rk e rs •
H eavy
W o rk e rs .
..............T i r ..........
W o rk ers  *
A v e rag e
Age*
23 Y r .  3 M n th . 20  Y r .  9M nth . 2 1 Y r. 8 M nth .
A v e rag e  H e ig h t  
(Cm) 169*3 1 7 4 .8 1 7 2 .6
A v e ra g e  W eig h t 
(Kg) 68*5 6 7 .1 6 7 .6
A v e rag e  S u r f a c e  
A re a  (S q .M .) 1 .7 7 1 .8 0 1 .7 9
A v erag e  WT., 
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T y p e s .
C a ls /D a y
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S ta n d a r d
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TABLE M i l ,
V a r i a t i o n  o f  C a l o r i e  I n t a k e  i n  R e l a t i o n s h i p  
to  H e ig h t ,  W e ig h t an d  S u r f a c e  A rea*
No* i n  
S u rv ey * C a ls * C a ls /S q .M * C a ls /K g • C als/C m *
1 2942 1707 45 17
2 3718 2089 56 21
3 4075 2369 65 24
4 3 6 8 8 2119 58 21
5 3246 1876 49 19
6 3522 1834 50 20
8 38 9 4 2116 56 22
9 3488 1987 50 22
10 3982 2063 55 22
11 4160 2286 59 24
12 3756 2146 63 22
Mean 3679 2054 55 2 1 .3
Mean
D e v ia t i o n ± 267 * 124 t  4 .7 -1 * 5 4
S ta n d a r d
D e v ia t i o n 337 168 5*9 1 .9 8
C o e f f t*  o f  
V a r i a t i o n * 9 .1 5 # 8 .1 2 # 11*4# 9 .3 #
75
O v e r a l l  A v e rag e  M eth o d *
The a v e r a g e  f o r  t h e  e n t i r e  camp w as a s  b e lo w : -  
A v e ra g e  D a i ly  Army R a t io n  ■ 2680  C a ls*
A v e rag e  D a i ly  S u p p le m e n t s  949 C a ls*
T o t a l  C a l o r i e  I n t a k e  b 3629  C a ls*
Once a g a i n  2 m e a ls  p e r  w eek  p e r  h e a d  w e re  
e a t e n  o u t  o f  cam p, g i v i n g  a  c o r r e c t e d  s u p p le m e n ta r y  f i g u r e  
o f  1 ,0 3 1  C a ls *  D a i ly *  T hus t h e  a v e r a g e  t o t a l  d a i l y
i n t a k e  b y  t h i s  m eth o d  i s  3 ,7 1 1  C a l s ,  a g r e e i n g  c l o s e l y
w i t h  t h a t  o f  t h e  i n d i v i d u a l  m eth o d  ( 3 ,6 7 9 )  C a ls *
76'
E n e rg y  E x p e n d i tu r e  o f  Men a t  F « y * P » E * 
LIGHT WORKERS. TABLE XlXa
O c c u p a t io n l lo u r s  
p e r  W eek.
C a ls*  p e r  
S q .M /H our
C a ls /W e e k  
F o r  1 .7 7  
Sq*M*
S le e p in g 56 39 3 8 6 4
E a t in g 21 61 2268
W ash ing 7 73 910
(A)
F r e e  Time 21 40 1500
(B)
F r e e  Time 18 132 4200
D r i l l 2 130 460
F a t i g u e s 5 136 1205
S i t t i n g 32 49 2764
P .T e 2 142 501
M a rc h in g 4 180 1274
T o t a l 168 2 0 ,2 2 1
C a ls P e r Week - 2 0 ,2 2 1
« Day = 2 ,8 8 9
HEAVY WORKERS. TABLE XIX b
d c c u p a t io n H o u rs  p e r  
W eek.
C a l s .  p e r  
S q .M . p e r  H r .
d a ls /W e e k  
F o r  1 .7 7  
S q .M.
S le e p in g 56 39 386 4
E a t i n g 21 61 2268
W ash in g 7 73 910
F r e e  Time (A) 20 40 1500
F r e e  Time (B) 14 132 4200
D r i l l 2 130 460
F a t i g u e s 20 136 4820
G u a rd s 8 102 1448
P .T . 2 142 501
M a rc h in g 4 180 1274
F i e l d  W ork 14 187 4621
T o t a l 168 2 5 ,8 6 6
C a l .  p e r  w eek  -  2 5 ,8 6 6
C a l .  p e r  d a y  s  3 ,6 9 5
A v e rag e  D a i ly  C a l o r i e  E x p e n d i tu r e :
L i g h t  W orker = 2 ,8 8 9  C a ls*
H eavy  W o rk er s  3 ,6 9 5  C a ls *
A v e rag e  O v e r a l l  ■ 3 ,3 2 8  C a ls *
The d i f f e r e n c e  b e tw e e n  i n t a k e  an d  
o u t p u t  i s  a p p a r e n t l y  410  C a ls . f o r  l i g h t  
w o r k e r s ,  2 0 1  C a l s .  f o r  th o s e  o n  h e a v y  
w o rk  an d  2 7 7  C a l s .  f o r  t h e  a v e r a g e  p e r s o n #
-79-
D . SURVEY TRAINING CENTRE.
U n i t : R o y a l  E n g in e e r s *
Number o f  Men: 406
L o c a t i o n : L o n g le a t  E s t a t e ,  W a rm in s te r*
A l t i t u d e : 300  f t *  ab o v e  S e a  L e v e l*
D a te  o f  S u r v e y : 1 s t  -  1 6 th  A p r i l ,  1948*
M e t e o r o l o g i c a l  C o n d i t io n s  O b ta in in g .
Mean B a r o m e t r ic  P r e s s u r e  -  1018 m i l l i b a r s
Mean T e m p e ra tu re  -  4 7 °  F .
Mean R e l a t i v e  H u m id ity  = 6 0 $
The w o rk  a t  t h i s  camp i s  a lm o s t  e n t i r e l y  
s e d e n ta r y *  Men s t u d y  th e  t h e o r y  o f  u s in g  s u c h  
i n s t r u m e n t s  a s  th e  T h e o d o l i t e .  F o u r t e e n  men 
w ere  s e l e c t e d  b y  ran d o m  s a m p l in g ,  one  d e v e lo p e d  
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RELATION OP CALORIE INTAKE TO HEIGHT WEIGHT 
AND SUfcFACB AtffiA 0$ ite rf.
N o. C a ls * C a ls /S q .M . C a ls /K g . C als/C m *
1 3 6 9 4 1838 48 20
2 3946 2055 52 22
3 3249 1765 47 18
4 3 4 1 8 1792 47 19
5 3209 1760 45 18
6 2748 1686 48 16
7 3132 1864 52 19
8 2883 1737 45 18
10 3159 1869 49 19
11 3319 1804 51 18
12 3153 1923 55 19
13 3180 1922 54 19
1 4  _ 3585 1927 53 . ..... 20
Mean* 3283 1842 49*7 18*8
Mean
D e v i a t ­ *•
i o n . t  239 1 7 8 t - 3 .0 *Q._95.____
S ta n d a r d
D e v i a t ­
io n * 314 95 3 .3 1 .4 1
C o e f f t*
V a r i a t ­
i o n . 9 mef0 b.2% 6*6$ 7 *5$
O v e r a l l  A v e rag e  M eth o d .
The c o r r e c t e d  f i g u r e s  f o r  t h i s  camp (406  p e r s o n s )
w e r e :
A v e rag e  D a i ly  V a lu e  R a t io n s  -  2 ,4 0 4  C a ls*
A v e rag e  D a i l y  V a lu e  o f
S u p p le m e n t = 813 C a ls*
T o t a l  D a i ly  V a lu e  -  3 ,2 1 7  C a ls*
The i n d i v i d u a l  m e th o d , i t  w i l l  he  re m e m b ered , g av e  th e
c l o s e l y  c o r r e s p o n d in g  r e s u l t  o f  3283 C a ls*
TABLE XX 83-
ENERGY EXPENDITURE AT S .T .C .
O c c u p a t io n .
H ours p e r  
w e e k .
C a l s .  p e r  
S q .M . p e r  
H o u r .
C a l .  P e r  w eek 
p e r  1 .7 7
Sq .M .
S le e p in g 56 39 3864
E a t in g 22 61 2376
W ash in g 7 73 910
F r e e  Time (A) 21 40 1575
F r e e  Time (B) 18 132 5400
D r i l l 1 180 219
F a t i g u e s 5 136 1205
S i t t i n g 30 49 2591
G u a rd s 3 102 543
P .T . 3 142 7 5 1
M arch in g 2 180 637
T o t a l 1 6 8  ' 2 0 .1 7 1
E n e rg y  E x p e n d i tu r e  f o r  w eek  s  2 0 ,1 7 1  C a l s .  
M tt p e r  d a y  -  2 ,8 8 2  C a l s .
D a i ly  C a l o r i e  i n t a k e  was a s s e s s e d  a t  3283 C a l s .  
g i v i n g  a  p o s i t i v e  "balance  o f  401 C a l s .  p e r  h e a d  
p e r  d a y .
NO. 598  COMPANY. MOTOR TRANSPORT (COMMAND)*
U n i t : -  R o y a l  Army S e r v ic e  C o rp s*
Number o f  men i n  Camp -  2 5 0 .
L o c a t i o n : -  D e n b u ry , Devon*
A l t i t u d e : -  300  f t *  ab o v e  s e a  l e v e l *
D a te  o f  S u r v e y : -  l s h  A p r i l  -  2 4 th  May 1948*
M e t e o r o l o g i c a l  C o n d i t io n s  O b ta in in g *
Mean B a r o m e t r ic  P r e s s u r e  = 1013 m i l l i b a r s *
Mean T e m p e ra tu re  » 4 5 °  F*
Mean R e l a t i v e  H u m id ity  * 5 8 %  •
T h is  camp c o n ta i n e d  250  men em p lo y ed  l a r g e l y  
o n  d r i v i n g  an d  m a in te n a n c e  t a s k s ,  w i t h  h o w e v e r , a  
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R e l a t i o n  o f  C a l o r i e  I n t a k e to  H e ig h t , W eig h t
and S u r f a c e  A rea o f  S u b j e c t s .
TABLE x m i .
No. C a l s . C a ls /S q .M » C a ls /K g . C a ls /C m .
1 4127 2310 59 24
2 3 6 7 2 21 8 0 64 21
3 4254 2090 53 23
4 3 6 5 4 2390 68 21
5 385 1 2310 66 23
6 4112 2315 62 24
7 3708 2150 57 22
8 3632 2105 59 21
9 31 4 0 1970 56 18
10 3782 2225 60 23
11 3552 2080 58 21
12 3526 2120 60 21
13 3812 2 2 8 0 64 23
14 4047 2 2 6 0 60 23
15 3785 2240 65 23
3953 2143 56 23
17 3726 2220 60 22
18 4268 2450 74 25
19 3783 2035 52 21
20 4149 2350 61 24
21 36 9 4 1840 46 19
23 4225 2520 71 26
24 3 9 0 1 234D 60 24
25 4161 2060 52 23
I—Mean 5855
Mean 
D e v ia t -  - 
io n  f ro m  
M ean. i  551  
s t a n d a r d  
C o v ia t -  
i o n .  251
C o e f f t I 'o T ------




6 .9  %
6 0 .1








O v e r a l l  A v e ra g e  M eth o d s
No* o f  P e r s o n s  i n  Camp 
A v e rag e  V a lu e  Army R a t io n  
A v e rag e  V a lu e  o f  S u p p le m e n t 
T o t a l  V a lu e  o f  i n t a k e
Once a g a i n  t h e  men s p e n t  two e v e n in g s  p e r  w eek 
o u t  o f  cam p, p r o v i d i n g  a  c o r r e c t e d  f i g u r e 'o f
V a lu e  o f  Army R a t io n s  = 3 ,0 0 7  C a ls*
S u p p le m e n t (X 7 / 6 )  = 868 C a ls*
T o t a l  V a lu e  -  3 ,8 7 5  C a ls*
T h is  i s  v e r y  c l o s e  t o  t h e  m ean f i g u r e  o f  3 ,8 5 5  C a ls*  
e s t a b l i s h e d  b y  th e  i n d i v i d u a l  m ethod*
2 5 0 .
3 ,0 0 7  C a lo r i e s *  
743 C a l o r i e s .  
3 ,7 5 0  C a l o r i e s .
-89-
E n e rg y  E x p e n d i tu r e  o f  men a t  5 9 8  C o y . R .A .S .C .
TABLE XXIV
O c c u p a t io n .  S r s .  P e r  d a i s • P e r  C a l s • F e r
Week S q . M etre  1 .7 7  Sq .M .
P e r  H r . P e r  W eek.
S le e p in g 56 39 3864
E a t i n g 21 61 2268
W ash in g 7 73 910
F r e e  Time 
(A) 1 7 .5 40 1313
F r e e  Time 
(B) 18 132 5400
D r i l l 1 7 .5 180 5575
F a t i g u e s 19 136 4579
S i t t i n g 4 102 724
G-uards 2 49 174
D r iv in g 6 75 796
T o t a l 168 25602
E n e rg y  E x p e n d i tu r e  f o r  Week s  2 5 ,6 0 3  C a l s .  
A v e rag e  D a i ly  E n e rg y  E x p e n d i tu r e  B 3 ,6 5 8  C a l s .
S in c e  th e  a v e r a g e  man consum ed 3 ,8 5 5  C a ls  p e r  d a y
a  p o s i t i v e  b a la n c e  o f  197 C a ls  i s  p r e s e n t  b e tw e e n
in t a k e  and  e x p e n d i t u r e .
-90-
P A R T  V I .
A DISCUSSION OF THE RESULTS OF THE SURVEYS.
A . The T o t a l  C a l o r i e  I n t a k e  o f  th e  S o l d i e r s .
1 .  The S am ple  S e l e c t e d  f o r  I n v e s t i g a t i o n .
B e fo re  e m b a rk in g  o n  a  d i s c u s s i o n  o f  th e  
r e s u l t s  o b t a i n e d  f ro m  th e  i n d i v i d u a l  s u r v e y s  i t  i s  w ise  
to  s t u d y  th e  v a l i d i t y  o f  th e  sam p le  i n v e s t i g a t e d .  101 men 
w ere  c h o s e n ,  b y  ran d o m  s a m p l in g ,  f ro m  a  p o p u l a t i o n  o f  
2 ,5 7 8  men i n  f i v e  d i f f e r e n t  c am p s . Of th e s e  men 17 
w ere  e n g a g e d  o n  s e d e n t a r y  w o rk , 42 o n  m o d e r a te ly  h a rd  
w o rk  a n d  42 on  v e r y  h a r d  w o rk .  W h e th e r t h i s  i s  th e  
t y p i c a l  d i s t r i b u t i o n  o f  o c c u p a t io n s  i n  th e  Army i n  
B r i t a i n  i t  i s  n o t  p o s s i b l e  to  s a y .  A l a r g e  p r o p o r t i o n  o f  
th e  t r o o p s  a t  hom e, h o w e v e r , a r e  th e  N a t io n a l  S e r v ic e  
C o n s c r i p t s ,  u n d e rg o in g  i n t e n s i v e  t r a i n i n g ,  and  th e  
p r o p o r t i o n s  a p p e a r  r e a s o n a b le  to  th e  S t a t i s t i c s  B ra n ch  o f  
th e  War O f f i c e .
-91-
The ag e  d i s t r i b u t i o n  o f  th e  s u b j e c t s  w as 
p u r e l y  f o r t u i t o u s  a n d  r e s u l t e d  i n  th e  f o l l o w i n g  f i g u r e s :
N um ber o f  men a g e d  1 8 -1 9  y e a r s  63
w w w w 1 9 -2 0  y e a r s  •  ................22
w ■ 11 w w 2 0 -2 1  y e a r s  .....................10
w w w w 21 y e a r s  • • • • • • •  6
A g a in ,  s i n c e  men a r e  a g e d  18 w hen c o n s c r i p t e d ,  an d  
s e r v e  f o r  18 m o n th s  th e s e  r e s u l t s  a r e  n o t  u n r e a s o a b l e .  
T h i s  i s  e s p e c i a l l y  s o  a s  a l l  b o y s  a g e d  18 a r e  k e p t  i n  
B r i t a i n ,  a t  th e  p r e s e n t  t im e .
The f o l l o w i n g  t a b l e  (o v e r  leaf)) shows th e  mean 
v a lu e s  f o r  th e  a g e ,  h e i g h t ,  w e ig h t  a n d  s u r f a c e  a r e a  o f  
th e  101 m en;
I t  i s  i n t e r e s t i n g  to  n o te  t h a t  th e s e  f i g u r e s  
c l o s e l y  c o r r e s p o n d  to  th e  h e i g h t ,  w e ig h t  an d  s u r f a c e  a r e a  
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2* The A c tu a l  C a l o r i e  I n t a k e  o f  I n d i v i d u a l  Men
a n d  a t  V a r io u s  Cam ps*
The v a r i a t i o n  i n  t o t a l  c a l o r i e  i n t a k e  a m o n g st 
i n d i v i d u a l s  w as c o n s i d e r a b l e ,  r a n g i n g  o v e r  a p p r o x im a te ly  
1 ,0 0 0  C a l .  a t  e a c h  cam p . The m ean , i n d i v i d u a l ,  c a l o r i e  
i n t a k e ,  a t  e a c h  camp show ed a  c o e f f i c i e n t  o f  v a r i a t i o n  
o f  from  6 . 5 fo to  9 .5 $  • The m ean v a lu e  f o r  a l l  101 
s u b j e c t s  h a d  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f  9 .8 5 $  • T h is  
i s  v e r y  m uch s m a l l e r  th a n  th e  f i g u r e  o f  2 0 .4 $  fo u n d  b y  
W iddow son (1 9 4 7 ) i n  b o y s  a g e d  1 8 .  T h i s  s m a l l e r  d e v i a t i o n  
i s  a lm o s t  c e r t a i n l y  due to  th e  m ore a c c u r a t e  w e ig h in g , 
r e c o r d i n g ,  a n d  s u p e r v i s i o n  o f  men w h ic h  was p o s s i b l e  i n  
th e s e  a rm y  s u r v e y s .
The a c t u a l  m ean v a lu e  f o r  t o t a l  n e t  c a l o r i e  
i n t a k e  a t  e a c h  camp i s  show n i n  t a b l e  XXV.
A h i s to g r a m  o f  i n d i v i d u a l  d a i l y  c a l o r i e  i n ta k e  
i s  shown o v e r l e a f  (F ig *  V ) , w h ic h  d e m o n s t r a te s  n o t  o n ly  
n o rm a l f r e q u e n c y  d i s t r i b u t i o n ,  an d  th e  m ean l y i n g  w i t h i n  th e  
mode b u t  a l s o  th e  p o s i t i o n  o f  th e  i n t a k e  o f  s e d e n t a r y  men i n  
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The D i s t r i b u t i o n  o f  D a i ly  C a lo r ie  In tak e  
o f  101 I n d i v i d u a l s ♦
NUf*lB£R 
OF M E No f
T O T A L  C A L O R IE  i n t a k e  P E R . DAV
••96**
Tfe© m ean d a i l y  c a l o r i e  i n t a k e  i s  3838  C a l* , 
w i th  a  m ean  d e v i a t i o n  o f  302 C a l*  a  s t a n d a r d
d e v i a t i o n  o f  378  C al*  a n d  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f
9*85$  .
W h i l s t  th e  i n f l u e n c e  o f  th e  b o d y  
s i z e  o f  t h e  i n d i v i d u a l  on  h i s  c a l o r i e  i n t a k e  i s  
d e s c r i b e d  i n  g r e a t e r  d e t a i l  b e lo w , i t  i s ,  p e r h a p s ,  
p e r m i s s i b l e  to  r e f e r  to  i t  h e re *  A c c o r d in g ly  th e
in t a k e  o f  i n d i v i d u a l s ,  p e r  s q u a r e  m e tre  o f  s u r f a c e  
a r e a ,  i s  d e m o n s t r a te d  i n  F ig u r e  VI*
The r a n g e  o f  c a l o r i e  i n t a k e  p e r  s q u a r e  
m e tre  o f  s u r f a c e  a r e a  i s  t h e r e f o r e  a p p r o x im a te ly  1200 C al* 
a g r e e i n g  c l o s e l y  w i t h  th e  s p r e a d  o f  2 ,1 0 0  C al*  fo u n d  f o r  
th e  a v e r a g e  man o f  1*73 Sq* M* s u r f a c e  a re a *
I n  t h i s  c a s e  th e  m ean i n t a k e  o f  2218 C al*  h a s  a  mean 
d e v i a t i o n  o f  101 C a l . ,  a  s t a n d a r d  d e v i a t i o n  o f  
179 C a l . ,  an d  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f  8*07% •
-9 7 -
FIG-URE. V I*
D a i ly  N et C a lo r ie  In ta k e  of 101 Ind iv iduals /Sq*M *
MUM0ER Or M £N  
iX
/ \ c r w e
m&n
of S u rface  Area*
CALoR'ES
-98
3* F a c t o r s  I n f l u e n c i n g  th e  C a l o r i e  I n ta k e  o f  I n d i v i d u a l s * 
T h re e  p r i n c i p l e  f a c t o r s  w ere  c o n s id e r e d  
a s  p o s s i b l y  m o d if y in g  th e  i n t a k e  o f  a n  i n d i v i d u a l  s o l d i e r *  
T h ese  w e r e : -
a*  The age o f  th e  s u b j e c t *
b* The o c c u p a t io n  o f  th e  s u b je c t*
c* The H e ig h t ,  W eig h t an d  S u r fa c e  A rea  o f  th e  
s u b j e c t *
E a c h  o f  t h e s e  f a c t o r s  w i l l  be c o n s id e r e d  s e p a r a t e l y  a n d  
th e n  i n  r e l a t i o n  to  th e  o t h e r  two*
(A) The ag e  o f  th e  I n d i v i d u a l s *
The C a l o r i e  i n t a k e  o f  s u b j e c t s  i n  r e l a t i o n  to  
t h e i r  ag e  i s  shown i n  t a b l e  XXVI*
A lth o u g h  th e  a v e r a g e  i n t a k e  f a l l s  s l i g h t l y  
w i t h  i n c r e a s i n g  a g e  th e  d i f f e r e n c e  w as n o t  s u f f i c i e n t ,  
( l a r g e l y  ow in g  to  th e  s m a l l  s a m p le )  to  be s t a t i s t i c a l l y  
s i g n i f i c a n t *  C o n s e q u e n t ly  no  c o n c lu s io n s  may be d raw n  
fro m  t h e s e  f i g u r e s *
(B ) The O c c u p a t io n  o f  th e  S u b je c t s
A t t h r e e  o f  th e  cam p s, w here  a l l  th e  men 
i n v e s t i g a t e d  w e re  o n  s i m i l a r  w o rk , i n  w h ic h  th e y  h ad  b e en  
p r e v i o u s l y  em p lo y ed  f o r  some w e e k s , and  w ere  n o t  c h a n g in g  
i n  w e ig h t  i n o r d i n a t e l y ,  i t  was c o n s id e r e d  t h a t  a  s t a t e  o f  


















































































































































r e q u i r e m e n t s .  The r e l e v a n t  f i g u r e s  f o r  th e s e  cam ps a r e
g iv e n  i n  T a b le  X X V ll, w h ere  m ean c a l o r i e  i n t a k e  an d
m ean e s t i m a t e d  e n e r g y  e x p e n d i t u r e  a r e  show n .
The d i f f e r e n c e  b e tw e e n  th e  m ean d a i l y  c a l o r i e
i n t a k e s  a t  P o r t  G eo rg e  an d  D e n b u ry  i s  s t a t i s t i c a l l y
s i g n i f i c a n t  i sq} /  ^  _ 7 Z )
/ V  n.
The d i f f e r e n c e  b e tw e e n  D enbury  & W a rm in s te r
i s  a l s o  s t a t i s t i c a l l y  s i g n i f i c a m t ,  = 5 7 2 /  = 101
T h e re  i s  b u t  one c h an c e  i n  a  th o u s a n d
o f  t h i s  d i f f e r e n c e  h a v in g  a r i s e n  by  c h a n c e .
The d i f f e r e n c e  be W e e n  th e  m ean i n t a k e s  a t
P o r t  G eo rg e  a n d  W a rm in s te r  i s  o f  c o u rs e  v e r y  s i g n i f i c a n t
i n d e e d ,  ( r t , - M ,  = 7 3 1  ; J  ' = ,0 0 -5- )
V n .
o n ly  b y  one  ch an ce  i n  t e n  th o u s a n d  c o u ld  i t  h av e  a r i s e n  
f o r t u i t o u s l y .
The i n t e r e s t i n g  f a c t  th u s  e v o lv e s  t h a t  a n  a p p a r e n t  
d i f f e r e n c e  o f  269 C a l .  (3 9 1 7 -3 6 4 8 )  i n  d a i l y  e n e r g y  
e x p e n d i t u r e  w as s u f f i c i e n t  t o  p ro d u c e  a  d i f f e r e n c e  o f  
159 C a l .  i n  n e t  c a l o r i e  i n t a k e ;  a  s t a t i s i c a l l y  s i g n i f i c a n t  
f i g u r e .  A f u r t h e r  d i f f e r e n c e  o f  c a l c u l a t e d  e n e r g y  
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e x p e n d i t u r e  o f  7 7 9  C al*  (3 6 4 8 -2 8 6 9 )  p ro d u c e d  a  v e r y  
s i g n i f i c a n t  d i f f e r e n c e  i n  n e t  c a l o r i e  i n t a k e  o f  572 C al*
I t  i s  r e a s o n a b l e  to  a s s u m e , t h e r e f o r e ,  t h a t  th e  i n f l u e n c e  
o f  o c c u p a t i o n  i s  o f  c o n s i d e r a b l e  im p o r ta n c e  on  c a l o r i e  
i n t a k e  i n  s o l d i e r s *
The d a i l y  n e t  c a l o r i e  i n t a k e  a t  camps v a r i e d  
f ro m  3283  to  401 4  C a l . ,  a s  th e  w ork  ch an g e d  fro m  s e d e n ta r y  
to  v e r y  h a rd o
The R e l a t i o n  o f  C a l o r i e  I n ta k e  to  t o t a l  C a l o r i e  U t i l i s a t i o n *  
I t  w i l l  be n o t e d ,  i n  t a b l e  XXV11, t h a t  colum n A 
r e p r e s e n t s  th e  e s t i m a t e d  e n e r g y  e x p e n d i t u r e  o f  th e  men 
a t  e a c h  camp* T h i s  i s  a c t u a l l y  a  m easu re  o f  t h e i r  c a l o r i e  
e x p e n d i t u r e  on  b a s a l  m e ta b o l is m , S p e c i f i c  Dynam ic A c tio n  
(o f  f o o d s ,  e s p e c i a l l y  p r o t e i n )  and  on e x t e r n a l  w ork* A 
f u r t h e r  s o u r c e  o f  c a l o r i e  u t i l i s a t i o n  i s  f o r  th e  g ro w th  o f  
th e  i n d i v i d u a l s ,  an d  t h i s  f a c t  m u s t be c o n s id e r e d  i n  
d ra w in g  u p  a  f i n a l  b a la n c e  s h e e t*
H ubner (1 9 0 8 ) s t a t e d  t h a t  to  l a y  down l ,0 0 0 G o f 
t i s s u e  i n  th e  human (= 30  G o f  N i t r o g e n  o r  1722 C a l)*
1 0 ,3 3 2  C a l*  w ere  r e q u i r e d *  U sin g  th e s e  f i g u r e s  a s  a  b a s i c  
f o r  c a l c u l a t i n g  c a l o r i e  e x p e n d i t u r e  on  a n a b o l i s m  ( o r  e u t r o p l y )  
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E ven  w hen a l lo w a n c e  f o r  t h i s  w e ig h t  g a i n  i s  m ade, 
h o w e v e r, th e  a v e r a g e  n e t  d a i l y  i n t a k e  e x c e e d s  th e  
t o t a l  e n e r g y  u t i l i s a t i o n  o f  th e  s u b j e c t s *
Mean V a lu e s  f o r  101 m en*
M ean d a i l y  E n e rg y  E x p e n d i tu r e  =
M ean d a i l y  W e ig h t g a i n  a 0*015 Kg* =
• * .  T o t a l  D a i ly  u t i l i s a t i o n  *
Mean T o t a l  C a l o r i e  I n ta k e  =
• E x c e s s  o f  I n ta k e  o v e r  o u t p u t  =
Any one o r  m ore o f  th e  f o l l o w i n g  th r e e  r e a s o n s  may e x p la i n  
t h i s  d i f f e r e n c e
1« As M aynard  (1 9 4 4 ) & K eys (1 9 4 5 ) s u g g e s te d ,  th e  t a b l e s  
o f  McCance & W iddow son may be g i v i n g  f a l l a c i o u s l y  h ig h  
r e a d in g s *  T h is  w o u ld  be i n  c o n se q u e n c e  o f  th e  p e c u l i a r  
s y s te m  o f  c a l c u l a t i n g  c a r b o h y d r a t e  c o n t e n t  o f  th e  fo o d s  
u se d  i n  t h e s e  t a b l e s *  '
2* I t  may be t h a t  we h av e  f a i l e d  to  a c h ie v e  a  c o m p reh en s iv e  
t i m e ta b l e  o f  a c t i v i t y *
3 .  I t  may b e ,  a s  M e l v i l l e  (1 9 1 0 ) an d  t h e  A rm oured R e s e a rc h  
L a b o r a to r y  (1 9 4 3 ) s u g g e s te d ,  t h a t  a  p o s i t i v e  c a l o r i e  b a la n c e  
i s  e s s e n t i a l  i f  p o s i t i v e  h e a l t h ,  o r  e u t r o p h y ,  i s  to  be 
a s s u r e d *
T h is  p ro b le m  i s  one  w h ic h  w i l l  r e q u i r e  a  g r e a t  d e a l  
o f  f u r t h e r  s tu d y *
a v e ra g e
3 ,5 7 9  C a l .  
153 C a l* 
3712 C a l .  
3838 C a l .  
126 C a l .
-105-
S i  nee  we h a v e  d e a l t  w i t h  th e  r e l a t i o n s h i p  o f  th e  
a v e r a g e  w e ig h t  g a in e d  b y  i n d i v i d u a l s  to  t h e i r  c a l o r i e  
i n t a k e ,  i t  w o u ld  p e r h a p s  be n o t  i n a p p r o p r i a t e  to  c o n s id e r  
h e r e  th e  p ro b le m  o f  h o w ^ w e ig h t th e  s o l d i e r  d o e s  an d  
s h o u ld  g a i n .
V e ry  l i t t l e  i n f o r m a t i o n  i s  t o  h an d  on how 
much w e ig h t  i s  a c t u a l l y  g a in e d  by  r e c r u i t s *  C a t h c a r t  
& O rr (1 9 1 9 )  s u g g e s te d  2*4Kg a s  th e  a v e r a g e  w e ig h t  g a in  
i n  th e  f i r s t  y e a r  o f  t r a i n i n g *  T h is  i s  e q u a l  t o  0 .0 5  K 
p e r  w e e k , r a t h e r  l e s s  th a n  th e  v a lu e  fo u n d  i n  th e  p r e s e n t  
s u r v e y .  T h is  h o w ev er was f o r  men a g e d  2 0 , w h e re a s  o u r  
s u b j e c t s  w ere  m a in ly  18* The same w r i t e r s  h o w ev er fo u n d  
a n  a v e r a g e  w e ig h t  g a i n  o f  0*111  K g. p e r  w eek  (= .9 7 8  lb s  
p e r  m o n th )  f o r  th e  1 ,5 9 5  r e c r u i t s  a g e d  1 8 .3 /1 2  whom 
th e y  s t u d i e d *  The p r e s e n t  f i n d i n g  w as 0*104 K g. p e r  w eek , 
a  n o t  u n r e a s o n a b le  f i g u r e .  S c h m id t a s  q u o te d  b y  
S c h w ie n in g  (1 9 1 0 ) fo u n d  t h a t  th e  a v e r a g e  g u a rd sm an  g a in e d  
0*16 Kg* p e r  w e e k . R e c e n t ly  w o rk  h a s  b e e n  commenced 
( a t  th e  w r i t e r * s  i n s t i g a t i o n )  to  i n v e s t i g a t e  f u l l y  th e  
a v e r a g e  w e ig h t  g a i n  o f  r e c r u i t s  a t  th e  p r e s e n t  tim e*
F u l l  r e s u l t s  w i l l  n o t  be a v a i l a b l e  f o r  o v e r  a  y e a r  y e t ,  
b u t  p r e l i m i n a r y  f i n d i n g s  c o n f irm  th e  r e s u l t s  w h ic h  w ere 
o b ta in e d  i n  t h i s  s u r v e y .
THE INFLUENCE OF THE HEIGHT, WEIGHT AND SURFACE AREA OF 
THE INDIVIDUAL ON HIS DAILY CALORIE CONSUMPTION.
I .  HEIGHT.
The h e i g h t s  o f  th e  s u b j e c t s  w ere  d i s t r i b u t e d  o v e r  a  ra n g e  
f ro m  158 cm . to  194 cm . T h ese  s u b j e c t s  w ere  c l a s s i f i e d  
to  g ro u p s  c o v e r in g  a  r a n g e  o f  3 cm . e a c h .  The mean 
i n t a k e  o f  i n d i v i d u a l s  f a l l i n g  i n t o  e a c h  g ro u p  i s  shown 
on T a b le  XXIX.
I t  i s  a t  o n ce  o b v io u s  t h a t  no s i g n i f i c a n t  r i s e  
i n  T o t a l  C a l o r i e  i n t a k e  i s  p r e s e n t  u n t i l  th e  u p p e r  l i m i t  
o f  h e i g h t  i s  a p p r o a c h e d .  (S ee  f i g u r e  V l l . ) .
F ig u r e  V l l l  show s t h a t  th e  c a l o r i e  i n t a k e  p e r  
k i lo g r a m  o f  w e ig h t  f a l l s  a s  h e i g h t  i n c r e a s e s ;  w h i l s t  th e  
c a l o r i e  i n t a k e  p e r  cm . d o e s  n o t .  The e x p l a n a t i o n  o f  t h i s  
i s  d i s c u s s e d  f u r t h e r  on#
TABLE XXXX.
R e l a t i o n  o f  H e ig h t  o f  S u b j e c t s  t o  t h e i r  T o t a l  C a l o r i e  I n t a k e *
H e ig h t
Cm*
!
| H o . I n  
| G ro u p .
T o t a l
C a l o r i e  I n t a k e
1 (M e a n .)
. . . .  . . . . . . .  . . . . . . .
C a l o r i e  I n t a k e  
P e r  Cm*
(M e a n .)
C a l o r i e  I n t a k e  
P e r  K i l o .  
( M e a n .)
C a l o r i e  I n t a k e  
P e r  Sq* M. 
(M e a n ) .




1 3 ,9 3 6 2 5 * 0 7 8 * 1 2 ,6 4 2
158*1  -  1 6 1 3 3 ,9 8 7 2 4 * 9 7 5 * 7 2 ,5 9 4
161*1 -  1 6 4 6 3 ,8 1 1 2 3 * 5 6 6 * 3 2 ,3 8 8
164*1 -  167 10 3 ,7 7 9 2 3 * 0 62*6 2 ,2 6 4
167*1  -  170 19 3 ,5 5 6 21*2
.......  ............................-
5 9 * 0
. . . .  _ ................ ......................
2 ,1 3 2
170*1 -  1 7 3 26 4 ,0 8 5 2 3 * 4 6 3 * 1 2 ,2 9 7
173*1  -  176 10 3 ,9 4 8 2 3 .0 62*2 2 ,2 6 6
176.* 1 -  179 8 3 ,7 6 4 2 2 * 4 5 4 * 4 1
. . . .  . . .  !
2 ,0 5 1
179*1  -  182 5 3 ,6 7 2 2 0 .3 57*6 2 ,0 4 8
182*1 -  185 6 3 ,8 0 9 2 0 - 8 5 4 * 9 2 ,0 1 4
185*1 -  188 3 4 ,0 3 1 2 1 * 5 5 3 * 3 2 ,0 4 8
188*1  -  1 9 1 3 4 ,1 7 6 2 2 .3 5 1 * 5 2 ,0 2 1
191*1 -  1 9 4 1 4 ,6 6 2 2 4 * 4 5 7 .0 2 ,2 4 1
■107.
-1 0 8 -
FIGURE X l l .
T o t a l  C a l o r i e  I n t a k e  i n  r e l a t i o n  t o  H e ig h t  o f
S u b j e c t s  »
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FIGURE V l l l .
C a l»  I n t a k e  p e r  Kg« an d  p e r  cm. I n  r e l a t i o n  to  
H e ig h t  o f  S u b . j e c t s >
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H E I G H T  IN Crrv.
110-
I I ,  WEIGHT.
The r a n g e  o f  w e ig h t s  o f  th e  s u b j e c t s  w as f ro m  50~87  K g , 
T he s u b j e c t s  w e re  d i v i d e d  i n t o  g r o u p s  o f  5 k g ,  e a c h .
T he g r a p h i c a l  c o r r e l a t i o n  o f  w e ig h t  a n d  t o t a l  c a l o r i e  
i n t a k e  o f  i n d i v i d u a l s  i s  show n i n  F i g u r e  IX ,
A g a in  n o  s i g n i f i c a n t  r i s e  i s  p r e s e n t  u n t i l  t h e  u p p e r  
r a n g e  o f  w e i g h t s  (7 8  K g .)  i s  r e a c h e d .
A v e r y  i n t e r e s t i n g  a n d  i n s t r u c t i v e  r e l a t i o n s h i p  i s  t h a t  
b e tw e e n  th e  a v e r a g e  c a l o r i e  i n t a k e  p e r  K g , a n d  th e  
t o t a l  b o d y  w e i g h t .
I t  w i l l  be  n o t i c e d  t h a t  a  c l e a n  c u b  f a l l  i s  fo u n d  i n  th e  
i n t a k e  p e r  K g , as: t h e  t o t a l  w e ig h t  o f  th e  r i s e s  ( s e e  
f i g u r e  X ) ,  T h i s  f a l l  i s  r e f l e c t e d  i n  t h e  i n t a k e  
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FIG-URE IX ,
T o t a l  d a i l y  C a l o r i e  I n t a k e  o f  S u b j e c t s  
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FIG-UKE X .
D a l l y  C a l o r i e  I n t a k e  p e r  Kg» a n d  p e r  cm* 
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1 1 1 * SURFACE AREA*
The rang©  o f  s u r f a c e  a r e a  w as f r o m  1 .4 7  s q .M . to  2 .1 4  
S q .M . w i t h  a  m ean  v a lu e  o f  1 .7 3  Sq .M . The r e l a t i o n  
o f  th e  s u r f a c e  a r e a  o f  I n d i v i d u a l s  to  t h e i r  t o t a l  c a l o r i e  
i n t a k e  i s  show n i n  t a b l e  XXXI.
A g l a n c e  a t  t h i s  t a b l e  show s t h a t  a  s l i g h t  i n c r e a s e  i n  
t o t a l  c a l o r i e s  o c c u r s  a s  th e  S u r f a c e  A re a  o f  t h e  p e r s o n  
b eco m es g r e a t e r ,  b e c o m in g  m ore m a rk e d  a s  th e  u p p e r  r a n g e  
i s  r e a c h e d .  (S ee  f i g u r e  X I ) .
On t h i s  o c c a s i o n  th e  i n t a k e  r e q u i r e d  to  s a t i s f y  b a s a l  
m e ta b o l i s m  i s  a l s o  p l o t t e d .
( x  B a s a l  m e ta b o l i s m  t a k e n  a s  3 7 .8  C a l /S q .M /  ( C a t h c a r t  a n d  
O rr  1 9 1 9 )  1 0 $  f o r  S p e c i f i c  D ynam ic A c t io n  (O r r  a n d  L e i t c h
1 9 3 1 ) T h i s  f i g u r e  i s  u s e d  h e r e a f t e r ) .
I t  w i l l  be  a p p a r e n t  t h a t  th e  r i s e  i n  c a l o r i e  i n t a k e  
w i t h  i n c r e a s e  i n  s u r f a c e  a r e a  a p p e a r s  t o  be no  m ore 
t h a n  c o u ld  b e  a c c o u n te d  f o r  b y  B a s a l  M e ta b o l i s m .
T h i s  f a c t  i s  o f  g r e a t  im p o r ta n c e  a n d  i s  f u l l y  d i s c u s s e d  
b e lo w .
A s i g n i f i c a n t  r e l a t i o n s h i p  i s  th e  m a rk e d  d r o p  i n  c a l o r i e  
i n t a k e  p e r  K g . o f  b o d y  w e i g h t ,  a s  th e  S u r f a c e  A re a  o f  t h e  
s u b j e c t  i n c r e a s e s  (S ee  f i g u r e  X l l ) .  T h i s  d r o p  d o e s  n o t  
o c c u r  i n  c a l o r i e s  p e r  cm . a s  s e e n  a l s o  i n  th e  f i g u r e  X l l .
TABUS XXXI,
R e l a t i o n  o f  S u r f a c e  A re a  o f  S u b j e c t s  t o  T o t a l  C a l o r i e  I n ta k e *
S u r f a c e
A rea
in  S q . M.
No* i n  
G roup •
T o t a l  C a l o r i e  
I n t a k e  
(M ean * )
i C a l o r i e  I n t a k e  
P e r  Cm*
(M e a n ) .
C a l o r i e  i n t a k e  
P e r  K i l o .  
( M e a n .)
C a l o r i e  I n t a k e  
P e r  Sq* M. 
(M ean . )
1*45 -  1*49 2 3 ,8 6 0 2 4 .4 77*2 2 ,5 9 1
1*50 -  1 * 5 4 3 3 ,7 3 3 2 2 * 6 71* 1 2 ,4 4 1
___
1*55 -  1*59 5 3 ,8 4 8 2 3 * 5 6 9 * 5 2 ,4 3 3
1*60 -  1 * 6 4 10 3 ,6 5 7 2 2 .0 6 3 .5 | 2 ,2 3 6
1*65 -  1*69 2 0 3 ,7 5 8 2 2 * 3 6 2 - 2 2 ,2 5 1
1*70  -  1* 7 4 16 3 ,7 4 2 2 1 * 8 6 0 .0 2 ,1 7 6
1*75  -  1*79 15 | 3 ,9 2 8
_ - - ... -i- _ ____ . . .
2 2 .8 6 0 .5 2 ,2 1 9
1*80  -  1 * 8 4 11 3 ,9 4 6 2 2 * 3 5 8 * 5 2 ,1 7 1  |
1*85  -  1*89 7 3 ,8 8 6 2 2 * 1 5 4 . 7  1 2 ,0 5 2
1*90  -  1* 9 4 5 3 ,8 9 3 2 1 * 5 5 3 .1 2 ,0 2 8
1*95 «• 1*99 1 4 ,4 1 7 2 3 .8 5 8 .7 2 ,2 4 2
2*00  -  2 .0 4 3 3 ,8 5 0 2 0 .6 4 8 .1 1 .9 1 3
2*05  -  2 * 0 9 2 4 ,4 5 8 2 3 .7 5 5 .0 2 ,1 5 6  I
2 * 1 0  -  2 * 1 4 1
i
1




















FIGURE X I .
T o t a l  C a lo r i e  I n t a k e  o f  I n d i v i d u a l s  i n  
R e l a t i o n  to  t h e i r  S u r fa c e  A re a .
,OOQ
IN s q u a r e  m e t r e s .3U R ' rA C E A R EA
T h is  d ro p  i n  c a l o r i e s  p e r  k i l o  i s  r e f l e c t e d  i n  c a l o r i e s  
p e r  Sq.M. and i s  d i s c u s s e d  f u l l y  l a t e r .
FIGURE X l l .
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DISCUSSION.
F i g u r e s  V l l l ,  X a n d  X l l  show  t h a t  w h i l s t  th e  c a l o r i e  
i n t a k e  p e r  cm . i s  n o t  a l t e r e d  b y  i n c r e a s e  i n  h e i g h t ,  w e ig h t  
o r  s u r f a c e  a r e a ,  th e  c a l o r i e  i n t a k e  p e r  k i l o  a n d  p e r  S q .M . 
o f  S u r f a c e  A re a  s t e a d i l y  f a l l s  a s  h e i g h t ,  s u r f a c e  a r e a  
a n d  e s p e c i a l l y  w e ig h t  i n c r e a s e s .  T h i s  f a c t  c a n  be 
e x p l a i n e d  a lo n g  th e  f o l l o w i n g  l i n e s .
E a c h  I n d i v i d u a l  co n su m es  c a l o r i e s  f o r  two m a in  p u r p o s e s ,
1 .  to  e n a b le  b a s a l  m e ta b o l i s m  x  to  be m a in ta in e d
2 .  to  p e r f o r m  e x t e r n a l  w o rk .
S u p p o s in g  i n t a k e  f o r  b o t h  t h e s e  p u r p o s e s  i s  r e l a t e d  t o  
s u r f a c e  a r e a ,  t h e n  th e  t o t a l  i n t a k e  w i l l  be  p r o p o r t i o n a l  
to  s u r f a c e  a r e a  a n d  th e  r e l a t i o n s h i p  o f  C a l /S q .M . t o  
th e  t o t a l  s u r f a c e  a r e a  w i l l  be c o n s t a n t .
B u t we h a v e  a l r e a d y  n o te d  t h i s  i s  n o t  s o  ( s e e  a b o v e )  T h e r e ­
f o r e  one  a t  l e a s t  o f  t h e s e  i n t a k e s  i s  n o t  d i r e c t l y  r e l a t e d  
to  th e  s u r f a c e  a r e a  o f  t h e  s u b j e c t .
We a l r e a d y  know (Du B o is  e t c . )  t h a t  b a s a l  m e ta b o l i s m  i s
d i r e c t l y  r e l a t e d  to  s u r f a c e  a r e a  t h e r e f o r e  th e  i n t a k e
f o r  e x t e r n a l  e n e r g y  c a n  n o t  b e .
Two p o s s i b i l i t i e s  r e m a in ;  e i t h e r  th e  c a l o r i e  i n t a k e  
f o r  E n e rg y  E x p e n d i tu r e  d o e s  n o t  a l t e r . w i t h  i n c r e a s i n g  
s u r f a c e /
a r e a  o r  i t  may a c t u a l l y  d e c r e a s e  w i t h  i n c r e a s i n g  s i z e #
The s t a t i s t i c a l  i n t e r p r e t a t i o n  a n d  r e s o l u t i o n  
o f  t h i s  p ro b le m  i s  show n i n  t a b l e  XXX11 B a s a l  M e ta b o l is m  
i s ,  a s  b e f o r e ,  t a k e n  a s  5 7 * 8  C a l o r i e s  p e r  Sq.M * p e r  h o u r  
w i t h  a  10% a l lo w a n c e  f o r  S p e c i f i c  D ynam ic A c t i o n .
T h i s  m eans t h a t  i f  th e  i n t a k e  f o r  e x t e r n a l  e n e r g y  e x p e n d i t u r e  
i s  i n d e p e n d e n t  o f  s u r f a c e  a r e a  t h e n  t h e  m ean d a i l y  i n t a k e  
f o r  s u c h  a  p u rp o s e  i s  2 ,0 3 8  C a l . ,  th e  s t a n d a r d  d e v i a t i o n  
114  C a l . ,  an d  th e  c o e f f i c i n e t  o f  v a r i a t i o n  o n l y  5 .5 9 $ .
T h is  low  c o e f f i c i e n t  i m p l i e s  a  v e r y  h i g h  p r o b a b i l i t y  t h a t  
th e  i n t a k e  f o r  e n e r g y  e x p e n d i t u r e  i s  i n d e p e n d a n t  o f  th e  s u r f a c e  
a r e a  o f  th e  i n d i v i d u a l .
We th u s  a r r i v e  a t  th e  c o n c l u s i o n  t h a t  t h e  c a l o r i e  i n t a k e  
o f  i n d i v i d u a l s  r i s e s  w i t h  i n c r e a s i n g  s u r f a c e  a r e a  o n ly  
to  t h a t  e x t e n t  w h ic h  w o u ld  be r e q u i r e d  to  s a t i s f y  th e  i n c r e a s e  
i n  b a s a l  m e t a b o l i c  r a t e .  The i n t a k e  o f  t h e  i n d i v i d u a l  
f o r  u s e  a s  e x t e r n a l  e n e r g y  i s  n o t  r e l a t e d  t ^ o  t h e  r i s e  
o f  th e  i n d i v i d u a l .
The e x p l a n a t i o n  o f  th e  f a l l  i n  C a l . / K g .  a s  t o t a l  
b o d y  w e ig h t  i n c r e a s e s  i s  now o b v i o u s .
S u p p o se  t h e  d a i l y  e n e r g y  e x p e n d i t u r e  o n  e x t e r n a l  w o rk  
i s  E .  C a l .  ( c o n s t a n t )  an d  on  b a s a l  m e ta b o l i s m  B .C a l .  p e r  
S q .M . p e r  d a y
120-
A man o f  Sq.M * s u r f a c e  a r e a  r e q u i r e s  (E+Bx) C a l .  d a i l y ,
P i \a n d  h i s  i n t a k e  p e r  Sq*M* = t x  *  B J C al*  D a i ly *
A man o f  l * 5 x  Sq* M* s u r f a c e  a r e a  r e q u i r e s
( E + l * 5  B x) C al*  D a i l y  a n d  h i s  i n t a k e  p e r  Sq*M* w i l l  he
E . b
( I . S x ^  ) C al*  d a i l y *
T hus a s  x  b eco m es l a r g e r  th e  d a i l y  c a l o r i e  i n t a k e  p e r  
s q u a r e  m e tr e  o f  s u r f a c e  a r e a  b eco m es s m a l l e r ,  f o r  w h i le
TJ>
B r e m a in s  c o n s t a n t  — i s  d im in i s h in g #
n x
T h i s  r e s u l t  i s  so  s t r i k i n g  t h a t  i t  w as d e c id e d  t o  a n a ly s e  
th e  r e s u l t s  f o r  e a c h  o f  t h e  t h r e e  l a r g e  cam ps s e p a r a t e l y ;  
t o  a s c e r t a i n  i f  th e  sam e r e s u l t  w o u ld  be  o b t a i n e d  f ro m  
e a c h  o f  t h e s e  s m a l l e r  s a m p le s *  By a  c a l c u l a t i o n  s i m i l a r  
t o  t h a t  i n  T a b le  XXX11#
The r e s u l t s  f o r  P o r t  G e o rg e  a n d  D e n b u ry  Camps w i l l  
be s e e n  to  c o r r e s p o n d  c l o s e l y  to  t h e  m ean r e s u l t s ,  b u t  
p iq u a n c y  i s  a d d e d  b y  th e  r e s u l t  f o r  th e  W a r m in s te r  camp*
A t t h i s  camp* w h ic h  i s  o n  e n t i r e l y  s e d e n t a r y  w o rk  th e  
c a l o r i e  i n t a k e  f o r  e x t e r n a l  e n e r g y  e x p e n d i t u r e  d o e s  r i s e  
w i t h  i n c r e a s i n g  s u r f a c e  a r e a ,  th e  i n c r e a s e  b e in g  i n  th e  
r e g i o n  o f  8 2 .0  C a ls *  p e r  d a y  p e r  i n c r e a s e  o f  1 /1 0  Sq*M* 
i n  t h e  S u r f a c e  A re a  o f  th e  s u b j e c t s *
TABIE XXXIX.
R e l a t i o n  t o  E x t e r n a l  E n e r g y  E x p e n d i tu r e  t o  S u r f a c e  i y e a  o f  S u b j e c t s ,
S u r fa c e
Area
S a. M.
n a b X d
. ---------
N o. i n  
G ro u p .
T o t a l  C a l o r i e  
3htake D a i l y .
B a s a l  
C a l . D a i l y .. JLft-bJ, _ n  t a - b ) .  . ( x - x ) riD nD^
1*44 -  1®49 2 3 ,8 6 0 1 ,5 2 2 2 ,3 3 8 4 ,6 7 6 3 0 0 6 0 0 1 8 0 ,0 0 0
1*50 * 1*54 3 3 ,7 3 3 1 ,5 7 3 2 ,1 6 0 6 ,4 8 0 122 366 4 4 ,6 5 2
1*65 -  1*59 5 3 ,8 4 8
...........
1 ,6 2 5 2 ,2 2 3 XL, 115 185 925 1 7 1 ,1 2 5
1*60 -  1 * 6 4 10 3 ,6 5 7 1 ,6 7 6 1 ,9 8 0 19 , 8 0 0 58 580 3 3 ,6 4 0
1*65 -  1*69 2 0 3 ,7 5 8 1 ,7 2 8 2 ,0 3 0 4CJ600 8 160 1 ,2 8 0
1*70 -  1 * 7 4 16 3 ,7 4 2 1 ,7 7 9 1 ,9 8 9 3 1 ,8 2 4 49 784 3 8 ,4 1 6
1*75 -  1 o79 15 3 ,9 2 8 1 ,8 3 1 2 ,0 9 7 3 1 ,4 5 5 59 885 5 2 ,2 1 5
1*80 -  1 * 8 4 1 1 3 ,9 4 6 1 ,8 8 2 2 ,0 6 4 2 2 ,0 4 4 26 286 7 ,4 3 6
1*85- 1* 8 9 7 3 ,8 8 6 1 ,9 3 4 1 ,9 5 2 1 3 ,6 6 4 86 602 5 1 ,7 7 2
1*90 -  1 * 9 4 5 3 ,8 9 3 1 ,9 8 5 1 ,9 0 8 9 ,5 4 0 1 3 0 6 5 0 8 4 ,5 0 0
1*95 -  1*99 1 4 ,4 1 7 2 ,0 3 7 2 ,3 8 0 2 ,3 8 0 342 342 2 8 7 ,9 6 4
2»00 -  2 * 0 4 3 3 ,8 5 0 2 ,0 8 8 1 ,7 6 2 5 ,2 8 6 276 828 2 2 8 ,5 2 8
2*05 -  2 * 0 9 2 4 ,4 5 8 2 ,1 4 0 2 ,3 1 8 4 ,6 3 6 2 8 0 560 1 5 6 ,8 0 0
2*10 *  2 * 1 4 1 4 ,5 8 0 2 ,1 9 1 2 ,3 '9 9 2 ,3 9 9 3 61 361 1 2 9 ,9 6 0
T o t a l  !2 0 5 ,8 9 9 7 ,9 2 9 1 ,2 9 7 ,3 2 8
Mean 2 ,0 3 8 78*5 1 2 ,8 4 5
Mean daily e x c e s s  o f  C a l o r i e  i n t a k e  o v e r  B a s a l  M e ta b o l is m  = 2 ,0 3 8  C a l -  X
Mean D e v i a t i o n  = t .  7 8 .5  C a l .  
S t a n d a r d  D e v i a t i o n  -  "X14 C a l .
C o e f f i c i e n t  o f  V a r i a t i o n  ~ 5 .5 9  %,
TABLE XXXXll.
C a l o r i e  I n t a k e  f o r  B x E e rn a l  J& cp e n d itu re  a t  t h r e e  C am ps.
P o r t  G eo rg e D e n b u ry W a rm in s te r A l l  C am ps.
S u r f a c e  A rea*
N o . i n  
G ro u p .
X
( a - b )
i'jo . i n  
G ro u p .
X
( a - b )
1\! o . i n  
G ro u p .
X
( a - b )
Jo . i n  
3-roup.
I C a l o r i e  I n t a k e  f o r  
e x .  E n e r g y .
1*4 5  -  1 .4 9 2 2 ,3 3 7 0 0 - 2 2 ,3 3 8
1*50  -  1 -5 4 2 2 ,2 0 0
1
1 2 ,0 8 1 0 mm 3 2 ,1 6 0
1*55  -  1«59 5 2 ,2 2 2 0 - 0 - 5 2 ,2 2 3
1* 6 0  -  1*64 3 2 ,3 0 1 4 2 ,0 7 4 2 1 ,2 7 4 10 1 ,9 8 0
1 * 6 5  -  1*69 9 2 ,3 3 5 5 1 ,9 9 9 4 1 ,3 6 1 2 0 2 ,0 3 o
1*70  -  1 -7 4 7 2 ,1 3 5 4 1 ,8 9 0 0 - 16 1 ,9 8 9
1* 7 5  -  1 * 7 9 5 2 ,1 1 8 5 2 ,2 1 6 0 - 15 2 ,0 9 7
1 * 8 0  -  1*84 4 2 ,2 5 4 1 2 ,0 7 1 2 1 ,4 0 7 11 2 ,0 6 4
1*85  -  1*89 0 - 1 1 ,8 4 9 2 1 ,4 5 4 7 1 ,9 5 2  j
1 . 9 0 -  1 * 9 4 2 2 ,0 7 5 0 - 2 1 ,6 7 7 5 1 ,9 0 8
1*9 5  -  1*99 1 2 ,3 8 0 0 - 0 •m 1 2 ,3 8 0
2 * 0 0  -  2 * 0 4 0 - 2 1 ,8 4 0 1 1 ,6 0 6 3 1 ,7 6 2
2 - 0 5  -  2 * 0 9 1 2 ,5 2 2 1 2 ,0 6 3 0 - 2 2 ,3 1 8
2 .1 0  -  2 .1 4 0 - 0 - 0 - 1 2 ,3 9 9
Mean V a lu e 2 ,2 3 6  C a l . 2 , 028  C a l . 1 ,4 3 6  C a l .  2,038 C a l .
Mean D ev.- 
P rom  M ean . +  8 6 -8  C a l . 4- 83 C a l . 4- 1 0 7  C a l -*■ 7 8 .5  C a l .
S ta n d a r d
D e v i a t i o n . 96 C a l . 99 C a l . 1 3 1  C a l . 1 1 4  C a l .
C o e f f t .  o f  
V a r i a t i o n . 4 .2 9  % 4 .8 9  % 9 .1 2  % 5 .5 9  fo.
T h i s  w as a  m o s t u n e x p e c te d  s e r i e s  o f  r e s u l t s .
I t  a p p e a r s  t h a t ,  i n  cam ps e n g a g e d  o n  h a r d  w o rk , c a l o r i e  
i n t a k e ,  ( a p a r t  f ro m  b a s a l  m e ta b o l i s m ) ,  w as n o t  r e l a t e d  to  
b o d y  s i z e *  I n  th e  cam p e n g a g e d  o n  s e d e n t a r y  w o rk  i t  a p p e a r s  
t h a t  c a l o r i e  i n t a k e  w as r e l a t e d  t o  t h e  s i z e  o f  th e  m en .
T h i s  i s p o s s i b l y  b e c a u s e  s e d e n t a r y  w o rk  m ore c l o s e l y  
r e s e m b le s  b a s a l  m e t a b o l i c  c o n d i t i o n s .
The a c t i v e  men h a v e  m any f a c t o r s  a f f e c t i n g  th e m , 
s u c h  a s ,  t h e  m e c h a n ic a l  e f f i c i e n c y  o f  th e  man i n  t h e  
p a r t i c u l a r  m o v em en ts  i n v o l v e d ;  th e  am o u n t o f  t r a i n i n g ,  
a n d  a t h l e t i c  a c t i v i t y  th e  man h a s  h a d ,  e t c .
W ith  a l l  t h e s e  f a c t o r s  o p e r a t i n g  th e  c o n n e c t i o n  
b e tw e e n  c a l o r i e  i n t a k e  a n d  b o d y  s i z e  m ay be l o s t  i n  th e  
m any o t h e r  v a r i a t i o n s  a r i s i n g .  T h is  e x p l a n a t i o n  i s ,  o f  
c o u r s e ,  v e r y  t e n t a t i v e ,  a n d  m uch f u r t h e r  w o rk  i s  r e q u i r e d *
124
B* T he A c t u a l  C a l o r i e  V a lu e ,  t o  t h e  S o l d i e r ,  o f  
t h e  P r e s e n t  R a t i o n  S c a l e s # 
a#  T he E x t e n t  a n d  C a u s a t i o n  o f  C a l o r i e  L o s s *
C a t h c a r t  & O rr  (1 9 1 9 )  p o i n t e d  o u t  th e  
f o l l y  o f  a s s u m in g  t h a t  t h e  C a l o r i e  v a lu e  o f  a  r a t i o n  
s c a l e ,  a s  p r e s e n t e d  o n  p a p e r ,  i n  f a c t  r e p r e s e n t e d  th e  
a c t u a l  c a l o r i e  v a lu e  a s  e a t e n  b y  th e  men* T h ey  
c o n s i d e r e d  t h a t  t h e r e  h a d  t o  be a l lo w e d  a  d e p r e c i a t i o n  
o f  2 /6  i n  th e  c a l o r i e  v a lu e  o f  t h e  s c a l e ,  i f  a l l  
s o u r c e s  o f  w a s t e ,  r e f u s e  a n d  d i s t r i b u t o r y  l o s s e s ,  
w e re  t o  b e  a l lo w e d  f o r *  T h i s  f a c t  w as n e g l e c t e d  
u n t i l  M ac rae  (1 9 4 2 )  d e m o n s t r a t e d  t h e  t r u t h  o f  t h i s  
s t a t e m e n t  f o r  f o o d  s e r v e d  i n  a i r m e n ’ s  m e s s e s *  T h e r e f o r e ,  
i n  t h e  c o u r s e  o f  o u r  s u r v e y  a  g r e a t  d e a l  o f  a t t e n t i o n  
w as g iv e n  to  t h i s  p ro b le m *
T he t h e o r e t i c a l  v a lu e  i n  c a l o r i e s  o f  th e  
r a t i o n s  i s s u e d  a s  co m p ared  t o  t h e i r  a c t u a l  n e t  c a l o r i e  
v a lu e  to  th e  s o l d i e r  a r e  show n i n  T a b le s  XXXIV A & B*
E a c h  cam p w as s u r v e y e d  f o r  a  p e r i o d  o f  s e v e n  
d a y s ,  t h e  a v e r a g e  d a i l y  f i g u r e  p e r  h e a d  b e in g  c a l c u l a t e d  
f ro m  t h i s  d a t a *
We h a v e  th u s  fo u n d  th e  a v e r a g e  ’’L o s s ” i n  
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The a c t u a l  n e t  v a l u e ,  f o r  11  c a m p s , c o n t a i n i n g  4 ,4 8 8  
m en , e a c h  s u r v e y e d  f o r  1 w eek# T h i s  f i g u r e  i s  t h e r e f o r e  
r e p r e s e n t a t i v e  o f  3 1 ,4 1 6  r a t i o n s  f o r  one  d a y #
A v e ra g e  C a l#  L o ss  * 11$  o f  N o m in a l V a lu e
Mean D e v i a t i o n  » - 2 # 5 4 $
S ta n d a r d  D e v i a t i o n  = 2 * 9 5 $
T h is  r e s u l t  i s  i n  c l o s e  a c c o r d  w i t h  t h a t  o f
M acrae  (1 9 4 2 )  who e s t a b l i s h e d  th e  $  l o s s  i n  C a l o r i e  
V a lu e ,  o f  f o o d  s e r v e d  i n  R#A#P# M e s s e s ,  a s  10 -  1 5 $  • 
C a t h c a r t  a n d  O rr  (1 9 1 9 )  m o o te d  1 6 * 7 $  a s  th e  
s a f e t y  m a rg in  to  be a l lo w e d  f o r  t h i s  l o s s #
CONCLUSION.
U n d er p r e s e n t  c i c u m s ta n c e s  th e  s y s te m  
o f  c a l c u l a t i n g  C a l o r i e  v a lu e  o f  r a t i o n  s c a l e s  i s  g i v i n g  
m i s l e a d i n g  r e s u l t s #  The t r u e  v a lu e  o f  t h e  r a t i o n ,  a s  
e a t e n ,  i s  1 1 $  ( - 2 * 5 4 $ )  b e lo w  th e  c a l c u l a t e d  l e v e l #
NOTES.
(A) The s o u r c e s  o f  t h i s  C a l o r i e  l o s s  a r e ; )
1# U n d e rd ra w a l  o f  r a t i o n s ;
2# L o s s e s  i n  D i s t r i b u t i o n ;
3# L o s s e s  i n  P r e p a r a t i o n  a n d  c o o k in g ;
4# M e s s in g  O f f i c e r s  n o t  u s in g  r a t i o n  c a s h  
a l lo w a n c e  to  b e s t  a d v a n ta g e ;-
5# P l a t e  W aste#
128-
T h i s  i n v e s t i g a t i o n  w as n o t  c o n c e r n e d  w i t h  t h e  f i r s t  
f o u r  f a c t o r s  m e n t io n e d ,  h u t  a  fe w  com m ents o n  e a c h  
c a n  be m ade#
( 1 )  U n d e rd ra w a l  o f  R a t i o n s : -  T h i s  w as n e g l i g i b l e ,
w i t h  th e  e x c e p t i o n  o f  c o c o a #
( 2 )  L o s s e s  i n  D i s t r i b u t i o n : -  T h e se  a r e  v a r i a b l e ,  b e in g
c o n s i d e r a b l e  f o r  b r e a d  an d  v e g e t a b l e s  a n d  l e s s  
f o r  m e a t a n d  d a i r y  p r o d u c t s #  Im p ro v e d  c o n t a i n e r s  
to  move g o o d s  f ro m  s t o r e s  a n d  d e p o t s  t o  cam ps 
a r e  lo n g  o v e rd u e #
( 3 )  L o s s e s  i n  P r e p a r a t i o n  & C o o k in g : -  T h e se  a r e
v a r i a b l e ,  d e p e n d in g  o n  th e  e f f i c i e n c y  o f  t h e
N#C#0# M uch o f  t h e  k i t c h e n  e q u ip m e n t  i s  o l d ,
i n e f f i c i e n t  a n d  o b s o l e t e #  Many k i t c h e n s  a r e  
d in g y  i l l - p l a n n e d ,  i l l - v e n t i l a t e d  a n d  w i t h  p o o r  
f a c i l i t i e s  f o r  f o o d  s t o r a g e #  The p r e s e n t  p o l i c y  
a p p e a r s  to  be  to  t r a i n  men o f  low  i n t e l l i g e n c e  
(a n d  a p p a r e n t l y  c l e a n l i n e s s )  a s  co o k s#  A l l  t h e s e  
p o i n t s  h e l p  to  p ro d u c e  a  c o n s i d e r a b l e  w a s ta g e #
( 4 )  M isu se  o f  R a t i o n  C ash  A l lo w a n c e #
T h i s  i s  n o t  f r e q u e n t ,  b u t  one ex am p le  
may be c i t e d  w h e re  t h i s  w as s p e n t  o n  v e r y  s t r o n g  
p i c k l e s ,  w h ic h  o n l y  7 $  o f  t h e  men w o u ld  e a t #
129-
b#  The C o n t r i b u t i o n  o f  P l a t e  W aste  to  t h e  D e p r e c i a t i o n  
o f  t h e  C a l o r i e  V a lu e  o f  th e  R a t i o n  S c a l e s #
S in c e  th e  w o rk  o f  C a t h c a r t  a n d  M u rra y  (1 9 3 9 )  
a n d  A n d ro s s  (1 9 4 6 )  t h e r e  h a s  b e e n  a  d e a r t h  o f  i n f o r m a t i o n  
o n  th e  l o s s  o f  c a l o r i e s  due  t o  p l a t e  w a s te  o f  th e  e d i b l e  
p o r t i o n  o f  f o o d s t u f f s #  The f o l l o w i n g  d a t a  w as 
a b s t r a c t e d  f ro m  t h i s  s u r v e y ,  u s in g  th e  m e th o d s  o f  A tw a te r  
a n d  B r y a n t  (1 8 9 6 )  a s  q u o te d  b y  C a t h c a r t  a n d  M u rra y  (1 9 3 9 )  
v iz #
F o r  e a c h  f o o d s t u f f s : -
a#  P e r c e n ta g e  P l a t e  L o ss  o f  E d i b l e  M a t e r i a l
= T o t a l  W e ig h t o f  P l a t e  W aste
T o t a l  W e ig h t o f  F o o d  i s s u e d  x
b# P e r c e n ta g e  C a l o r i e  W aste
= T o t a l  C a l o r i e  V a lu e  o f  P l a t e  W aste  
T o t a l  C a l o r i e  V a lu e  o f  f o o d  i s s u e d  x
The v a l u e s  fo u n d  a t  th e  f i v e  u n i t s  a r e  g i v e n  i n  
T a b le  XXXV# I t  i s  i n t e r e s t i n g  t o  co m pare  t h e s e  r e s u l t s  
w i t h  th o s e  o b t a i n e d  b y  C a t h c a r t  a n d  M u rra y  (1 9 3 9 )  T h o se  
w o r k e r s  f o u n d  p l a t e  w a s ta g e  v a r y in g  f ro m  0 # 6 0 $  t o  
2 # 8 9 $  o f  th e  c a l o r i e  v a lu e  o f  f o o d s  e a t e n #  I t  i s  o n ly  
t o  be  a n t i c i p a t e d ,  h o w e v e r ,  t h a t  i n  s u c h  hom es a  





























































































































































c o m b in a t io n  o f  e c o n o m ic  c i r c u m s t a n c e s ; c o o k in g ,  s e r v i n g  
an d  c h o o s in g  f o o d  s u i t a b l e  f o r  s m a l l  g ro u p s  o f  p e r s o n s  
w i l l  r e s u l t  i n  a  lo w e r  p l a t e  w a s te  r a t e  t h a n  i n  th e  Army 
D in in g  H a l l ;  o r  a n y  l a r g e  c a t e r i n g  e s t a b l i s h m e n t .  
A d d i t i o n a l l y ,  l a r g e  s c a l e  c a t e r i n g  m akes f o r  c o ld  p l a t e s ,  
an d  t h i s  t o g e t h e r  w i t h  th e  v e r y  o l d  k i t c h e n s  a n d  d i n i n g  
h a l l s ,  a n d  o b s o l e s c e n t  o v e n s ,  i n  u s e  a t  some a rm y  u n i t s ,  
m akes f o r  h i g h e r  w a s t e .  T h i s  l o s s  w as m a rk e d  a t  
K e th e r l a w ,  an d  to  a  l e s s  e x t e n t  a t  W a r m in s te r .
A n o th e r  p o i n t  to  be  c o n s i d e r e d  i s  th e  d i f f e r i n g  
p r o p o r t i o n s  o f  v a r i o u s  ty p e s  o f  f o o d  i n  th e  d i e t  o f  men 
n o w , a s  c o m p ared  t o  1 9 3 9 .  C a t h c a r t  an d  M u rra y  o b s e r v e d  a  
h i g h  am o u n t o f  w a s te  i n  b r e a d  a n d  v e g e t a b l e s ,  an d  i t  i s  
t h e s e  c o n s t i t u e n t s  o f  t h e  d i e t  w h ic h  h a v e  b e e n  i n c r e a s e d  
( r e l a t i v e l y  a t  l e a s t )  b y  th e  p r e s e n t  f o o d  p o l i c y  i n  
B r i t a i n .
T a b le  XXXVI sh o w s th e  p e r c e n ta g e  p l a t e  w a s te  
o f  v a r i o u s  f o o d s  a n d  d e m o n s t r a t e s  th e  w id e  f l u c t u a t i o n s  
o f  w a s te  a t  v a r i o u s  c a m p s , d e p e n d in g  on  th e  s t a n d a r d  o f  
s e r v i v e  o f  f o o d .  (And a l s o  on  th e  q u a l i t y  o f  th e  f o o d  
a n d  o f  th e  c o o k in g .  Some o f  th e  m e a t i s s u e d  w as o f  a  
d e g r e e  o f  i n f e r i o r i t y  u n r e c o g n i s e d  b e f o r e  t h e  d a y s  o f  th e  
M i n i s t r y  o f  F o o d ) .  I n  a g re e m e n t  w i t h  C a t h c a r t  & M u rra y ’ s  
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TAB&E XXX V II.
C o m p a riso n  o f  p e r c e n t a g e  p l a t e  w a s te  o f  A m e ric an  S t u d e n t s  
an d  B r i t i s n  S o l d i e r a .
Foo&* . G ray  a n d  b u b o i s . . P r e s e n t  I n v e s t i g a t i o n *
B re ad o 2 0 4*96
P o t a t o e s ,  ( B o i l e d ) 2 0 3 .4 9
C a r r o t s • 1 0  4 1 1 .7
C abbage  • 10  4 8 .7 6
M eat • 2 0  + 1 .3 9  -  1 8 .9
P e a s* 10  4 1 .5 7
( + s i g n  i n d i c a t e s  p r e c e d i n g  f i g u r e  i s  l o w e s t  v a lu e *  )
-134-
f i n d i n g s  a  g r e a t  d e a l  o f  th e  l o s s  i s  s e e n  to  be  due  to  
b r e a d  an d  v e g e t a b l e s *
G ra y  a n d  D u b io s  (1 9 4 7 )  s t u d i e d  th e  p e r c e n ta g e  
p l a t e  w a s te  o f  A m e ric a n  s t u d e n t s ;  a  c o m p a r is o n  o f  t h e i r  
r e s u l t s  w i t h  th o s e  o f  th e  p r e s e n t  i n v e s t i g a t i o n  a r e  g iv e n  
i n  T a b le  XXXV11* I t  a p p e a r s  t h a t  t h e  b r e a d  an d  p o t a t o e  
w a s t e ,  a t  l e a s t ,  o f  t h e  B r i t i s h  S o l d i e r ,  i s  w e l l  b e lo w  
t h a t  o f  th e  A m e ric a n  S tu d e n t s #
A p p l i c a t i o n  o f  R e s u l t s  to  S e r v i c e  D ie t e t i c s *
I t  a p p e a r s  t h a t  o f  th e  11% t o t a l  d e p r e c i a t i o n  
i n  th e  c a l o r i e  v a lu e  o f  t h e  r a t i o n  2*76% i s  d u e  t o  p l a t e  
w a s te  an d  8 * 2 4 % to  o t h e r  c a u s e s *
C e r t a i n  s t e p s ,  s u c h  a s  new d i n i n g  h a l l s ,  s t o v e s  
a n d  e q u ip m e n t  a n d  b e t t e r  t r a i n e d  c o o k s ,  w o u ld  d o u b t l e s s  
lo w e r  p l a t e  w a s t e ,  b u t  i n  p r e s e n t  c i r c u m s t a n c e s  s u c h  
s t e p s  a r e  im p o s s ib le *  We m u s t  t h e r e f o r e ,  f o r  t h e  
m om ent, a c c e p t  th e  e x i s t e n c e  o f  t h i s  g a p ,  a n d  w h i l s t  
t r y i n g  to  d e c r e a s e  i t ,  a l l o w  a  r e a s o n a b l e  s a f e t y  m a rg in  to  
c o v e r  i t s  e x i s t e n c e  ( s a y  4%)
- 1 3 5 -
C .
The A m ount o f  S u p p le m e n ta r y  F o o d  p u r c h a s e d  b y  th e  
s o l d i e r  to  a u g m e n t th e  p r e s e n t  R a t i o n  S c a le *
VMM— ^ ^ mi*
( a ) D a ta  o b t a i n e d *
We h a v e  p r e v i o u s l y  d e a l t  o n l y  w i t h  th e  t o t a l  
C a l o r i e  i n t a k e  o f  t h e  m en; l e t  u s  now t u r n  o u r  a t t e n t i o n  
to  t h e  a c t u a l  s o u r c e  o f  th e  f o o d  consum ed*  The B a s ic  
Home S e r v i c e  S c a l e ,  a t  th e  com m encem ent o f  t h i s  
i n v e s t i g a t i o n  t h e o r e t i c a l l y  r e p r e s e n t e d  a  g r o s s  d a i l y  
c a l o r i e  v a lu e  o f  2 9 0 7  C a ls *  F o r  Camps e n g a g e d  on  v e r y  
s e v e r e  w o rk  a n  a d d i t i o n a l  400  g r o s s  C a l*  i s  g i v e n  d a i l y  
to  a u g m e n t i n t a k e *  T h e s e ,  i t  i s  r e p e a t e d ,  a r e  g r o s s  
v a lu e s *
I t  w as e s t i m a t e d ,  b y  th e  D i r e c t o r  o f  H y g ie n e ,  
t h a t  i f  a  1 0 $  d e d u c t i o n  w as m ade f ro m  t h e s e  f i g u r e s  t o  
o b t a i n  th e  n e t  C a l o r i e  v a lu e  o f  t h e  r a t i o n  s c a l e ,  t h i s  
w o u ld  g iv e  a  r e a s o n a b l y  c o r r e c t  r e s u l t *  T h i s  c a l c u l a t i o n  
g a v e  th e  n e t  v a lu e  o f  2 .6 0 5  C a l*  t o  th e  B .H .S .R .S .  an d  
2 9 6 6  n e t  C a l*  to  th o s e  o n  t h e  h a r d  w o rk  s u p p le m e n t*
T h is  w as c o n s i d e r e d  m uch to o  lo w  a n d  q u i t e  i n a d e q u a te  
b y  th e  m e d ic a l  a u t h o r i t i e s *  T h i s  a t t i t u d e  h a s  b e e n  
c o m p l e t e l y  v i n d i c a t e d  b y  th e  p r e s e n t  s u r v e y .  The d i f f e r e n c e  
b e tw e e n  th e  t h e o r e t i c a l  an d  a c t u a l  v a lu e  o f  th e  r a t i o n  w as 
f o u n d  to  be 1 1 $  ( s e e  a b o v e )  a n d  th e  t r o o p s  a s  show n 
b e lo w , a r e  b e in g  f o r c e d  to  a u g m e n t t h e i r  i n a d e q u a te  
r a t i o n s  b y  v e r y  l a r g e  c a n t e e n  p u r c h a s e s *  T h i s  i s  dem on­
s t r a t e d  i n  T a b le s  X X X V lll A & B*
TABItB XXXVIII A.
S u p p le m e n ta t io n  o f  Army R a t i o n s * 
(Gamps s u r v e y e d  b y  tw o  m e th o d s . )





R a t i o n s
( C a l s )
S u p p le ­
m e n t
( G a ls )
T o t a l





R a t i o n s
( G a ls )
S u p p le ­
m en t
( G a ls )
T o t a l










No. 72 P .T .C . 42 2932 1082 404 1 6 1 7 3 0 1 1 1008 40 1 9 2 4 .9
Army S c h o o l  
o f  E d u c a t i o n , 11 2 7 4 8 1250 3998 1228 2 6 7 3 1032 3705 2 7 .8
P .V .P .E *
(H .A .G .)  x 1 1 2 7 9 8
■ —  ......
8 8 1 3 6 7 9 83 2 7 8 0 931 37 1 1 2 5
S u rv e y  T r n g .  
C e n t r e ,  RE* 13 2 2 7 9 10o4 3283 4 0 0 2 4 1 0 8 0 7 321 7 2 5 .1
598 Coy* 
R .A .S .C . x 2 4 30 1 6 839 38 5 5 2 5 0 3009 866 3775 2 2 .7
x  i n d i c a t e s  u n i t s  o v e r d r a w in g  r a t i o n s *
TABUS XXXVIII B .
S u p p le m e n ta t io n  o f  Army R a t i o n s ♦ 
(dam ps s u r v e y e d  b y  one  m e th o d  o n l y .  )
U n i t . S t r e n g t h .
D a i l y
Army
R a t i o n s
( C a l . )
D a i l y  
S u p p le m e n t 
( C a l . )
D a i l y  
T o t a l  
( C a l . )
% o f  T o t a l  
G a l .  f ro m  
S u p p le m e n t•
9 P .T .G . 412 2 9 0 7 11 5 0 405 7 28,3%
6 A .F .V .D . 
(R .A .O .C .) 101 2 6 5 0 787 34 3 7 22,9%
N o. 2 M i l i t a r y  
P o r t . 346 2 8 4 4 906 3 7 5 0 24.1%
P a r a .  
T r a i n i n g  
C e n t r e .
6 1 1 2 9 0 1 1146 4 0 4 7 28.3%
1026 P o r t  
C oy. R .E . 206 2 7 0 0 960 3 6 6 0 26.2%
598  C oy. 
R .A .S .C . 2 6 0 26 6 6 1098 3764 29.3%
The f a c t  t h a t  two u n i t s  o v e rd re w  r a t i o n s ,  p r o b a b ly  m eans 
t h a t  th e  f i g u r e s  f o r  s u p p le m e n t a t i o n  t e n d ,  i f  a n y t h i n g ,  
to  be  o n  th e  lo w  s i d e *  F i g u r e s  a s  o b t a i n e d  b y  b o th  
m e th o d s ,  c o r r e s p o n d  c l o s e l y *
The e x p l a n a t i o n  o f  t h e  l a r g e  e x t e n t  o f  t h i s  
s u p p le m e n ta r y  f e e d i n g  i s  s im p le *
The a v e r a g e  i n t a k e  (w h ic h )  p re s u m a b ly  a p p r o x im a te  
to  th e  C a l o r i e  r e q u i r e m e n t )  o f  th e  i n d i v i d u a l  o n  l i g h t  
d u t i e s  h a s  b e e n  f o u n d  t o  be 3 ,2 8 3  n e t  c a l*  The Army 
r a t i o n  o n ly  p r o v i d e s  2 ,6 0 6  n e t  c a l*  l e a v i n g  a  g a p  o f  
6 7 7  c a l *  b e tw e e n  f o o d  p r o v id e d  a n d  f o o d  r e q u i r e d *
S i m i l a r l y  th e  man o n  v e r y  h a r d  w o rk  w as f o u n d  to  
h a v e  a n  i n t a k e  o f  4 ,0 1 4  n e t  c a l*  d a i l y  b u t  r e c e i v e d  o n l y  
2966  n e t  c a l*  The c a l o r i e  d e f i c i e n c y  i n  h i s  c a s e  i s  t h e r e f o r e  
1*048  c a l *
T h u s ,  f ro m  t h e o r y  a l o n e ,  we s h o u ld  e x p e c t  a  r a n g e  o f  
s u p p l e m e n t a t i o n  o f  f ro m  6 7 7 - 1 ,0 4 8  c a l*  d a i l y *  I n  a c t u a l  
f a c t  th e  r a n g e  fo u n d  i n  t h i s  i n v e s t i g a t i o n  w as 7 8 7 - 1 ,1 5 0  
n o t  d i s i m i l a r  f i g u r e s .
I n  o t h e r  w o rd s  n o t  o n ly  i s  th e  n e t  C a l o r i e  v a lu e  o f  
t h e  b a s i c  r a t i o n  s c a l e  b e lo w  th e  r e q u i r e m e n t  o f  s e d e n t a r y  
y o u th s  b u t  t h e  h a r d  w o rk  s u p p le m e n t  (3 6 0  n e t  c a l * )  i s  l e s s  
th a n  h a l f  th e  am o u n t r e q u i r e d  to  b r id g e  th e  g a p  b e tw e e n  
s e d e n t a r y  a n d  v e r y  a c t i v e  w o rk e rs *
-139-
T h i s  s t a t e  o f  a f f a i r s  i s  r e f l e c t e d  i n  th e  h i g h e r  
i n t a k e  an d  g r e a t e r  e x p e n d i t u r e  o n  f o o d  b y  h a r d  w o rk e d  
men# I t  i s  o n l y  n e c e s s a r y  f o r  a n  o b s e r v e r  t o  go to  a  
b a s i c  t r a i n i n g  u n i t  o n  th e  n i g h t  b e f o r e  p a y  d a y  t o  s e e  
r e a l  h u n g e r  i n  th e  p e n n i l e s s  r e c r u i t s #  A t 72 P .T .C #  some 
o f  t h e  r a v e n o u s  r e c r u i t s  a t e  a s  m uch a s  7 5 0 0  C a ls  o n  p a y  
d a y ;  s u r e l y  p r o o f  o f  a n  e n e r g y  d e b t  a n d  h u n g e r  s t a t e #
I t  i s  o f  c o u r s e  o b v io u s  t h a t ,  h o w e v e r  s a t i s f a c t o r y  th e  d i e t  
i s ,  a  c e r t a i n  am o u n t o f  f o o d  w i l l  a lw a y s  f o r  s o c i a l  r e a s o n s ,  
b e  e a t e n  i n  C a n te e n s #  No one f a m i l i a r  w i t h  a rm y  l i f e  w i l l  
d e n y  t h i s ,  b u t  w hen th e  a v e r a g e  d a i l y  c a l o r i e  i n t a k e  r i s e s  
a b o v e  1 ,0 0 0  C a l#  and  w h en , f ro m  a  d a i l y  p a y  r a t e  o f  2 / 6  n e t ,  
1 /2  i s  s p e n t  on s u p p le m e n ta r y  f o o d ,  b y  men who a r e  c o n s t a n t l y  
c o m p la in in g  o f  h u n g e r , (7 2  P .T .C . )  i t  i s  t im e  a c t i o n  w as 
t a k e n .  T h e re  i s  no d o u b t  t h a t  t h e  p r e s e n t  r a t i o n  s c a l e  i s  
s o  lo w  t h a t  men a r e  c o m p e l le d  t o  e a t  i n  th e  c a n t e e n  w h e th e r  
th e y  w a n t t o  o r  n o t  to  m a i n t a i n  a  b a l a n c e d  m e t a b o l i c  s t a t e #
I n  f a c t ,  t h e  a rm y  a t  p r e s e n t  i s  d e p e n d e n t  o n  th e  c a n t e e n s  to  
f e e d  i t s  men a d e q u a t e l y ,  a n  i n v i d i o u s  s i t u a t i o n l
The j u s t i f i c a t i o n  f o r  p a y in g  s o l d i e r s  s o  p o o r l y  i s  
th e  s t a t e m e n t  t h a t  h i s  p a y  i s  p o c k e t  m oney , b o a r d  a n d  l o d g in g  
b e in g  s u p p l i e d #  T h i s  i s  n o t  now t r u e ;  e i t h e r  h i s  p a y  m u s t 
be r a i s e d  to  a l l o w  h im  t o  p u r c h a s e  i n  c i v i l i a n  m a r k e t ,  o r  a n  
im m e d ia te  i n c r e a s e  i n  a rm y  r a t i o n s  s h o u ld  be m ade# I t  i s  
n o t /
-140-
no  t  s e n s i b l e  t o  r e d u c e  r a t i o n s ,  f o r  t h e  r e s u l t  i s  n o t  
t h a t  t h e  men e a t  l e s s  b u t  t h a t  t h e y  f o r a g e  m ore#
M o st i m p o r t a n t  o f  a l l  a t  t h e  p r e s e n t  t im e  i s  t h e  
b a d  e f f e c t  o f  lo w e r in g  th e  v a lu e  o f  t h e  m anf s  p a y  s i n c e  one  
s h i l l i n g  p e r  d a y  m u s t be  s p e n t  o n  fo o d *  The c h i l d l i k e  
s i m p l i c i t y  o f  th e  M i n i s t r y  o f  F o o d , i n  a s s u m in g  t h a t  i f  
t h e y  c u t  Army r a t i o n s ,  th e  t r o o p s  w i l l  o b e d i e n t l y  lo w e r  
t h e i r  t o t a l  d a i l y  C a l o r i e  c o n s u m p tio n  i s  l a u g h a b le *  Any 
p r a c t i c a ^ ^  man c o u ld  h a v e  t o l d  th em  lo n g  a g o  t h a t  th e  
t r o o p s  w i l l  n o t  go h u n g r y  b u t  w i l l  " s c r o u n g e 11 f o o d : -  
a n d  th e  o n l y  p l a c e  t h e y  c a n  " s c r o u n g e "  f ro m  i s  t h e  C i v i l i a n  
M a rk e t  ( o r  B la c k  M a r k e t)  I
( b )  The S o u rc e  o f  th e  S u p p le m e n t*
The N a v y , Arm y, an d  A i r  F o r c e  I n s t i t u t e s  (N *A *A .F *I*) 
h a s  a lw a y s  b e e n  a ssu m e d  t o  p l a y  b y  f a r  t h e  b i g g e s t  p a r t  i n  
p r o v i d i n g  f o o d  s u p p le m e n ts  f o r  th e  m en b u t  t h i s  p a r t  h a s  
p r o b a b ly  b e e n  e x a g g e r a te d *  I n  th e  p r e s e n t  i n v e s t i g a t i o n  
6 8 $  o f  s u p p le m e n ta r y  f o o d s  cam e f ro m  N * A .A * F .I*  T h i s  i s  
n o t  t y p i c a l ,  h o w e v e r ,  a s  th e  cam ps s e l e c t e d  w e re  a l l  v e r y  
i s o l a t e d  a n d  th e  men h a d  l i t t l e  c h a n c e  o f  e a t i n g  a t  C i v i l i a n  
r e s t a u r a n t s *  E v en  t h e n  o t h e r  c a n t e e n s  (e* g *  Y .M .C .A *
C h u rc h  Army e t c * )  w e re  o f t e n  i n  camp*
-141-
I t  w as th e  o p i n i o n  o f  th e  R e s e a r c h  Team t h a t  n o t
m ore t h a n  5 5 $  o f  th e  a v e r a g e  s u p p le m e n t  p u r c h a s e d  b y  t r o o p s
i n  B r i t a i n  i s  d e r i v e d  f r o m  K * A * A .F .I*
A ssu m in g  t h i s  f i g u r e  to  be c o r r e c t ,  we s h o u ld
e x p e c t  th e  d a i l y  c a l o r i e s  p u r c h a s e d  f ro m  N .A *A *F*I* b y
J55
th e  a v e r a g e  man to  be (1 0 0  X 9 7 5 )  -  5 3 6  C a l*
The c o s t  o f  t h i s  t o  th e  i n d i v i d u a l  w o u ld  be  
536
BIT = 6 .7  p e r  d a y  ( I d  ■ 8 0  C a l*  i n  N * A .A *F *I* )#
I n  a c t u a l  f a c t  th e  v a l u e  g i v e n  b y  N * A .A .F * I*  i s  7 * ld
p e r  d a y  a g a i n  a  n o t  d i s s i m i l a r  f i g u r e .  A t  t h i s  p o i n t  
i t  i s  p e r h a p s  n o t  o u t  o f  p l a c e  to  commend th e  e f f i c i e n t  
r u n n in g  a n d  e x c e l l e n t  s e r v i c e  o f  th e  N*A*A*F*I* o r g a n i s a t i o n *  
P h o to g r a p h  I I  g i v e s  a n  i m p r e s s i o n  o f  th e  v e r y  a t t r a c t i v e  
a p p e a r a n c e  o f  a  N .A *A *F*I* c a n t e e n  a n d  t h i s  i s  m a tc h e d  
b y  th e  s e r v i c e  an d  g o o d  c o o k in g  w h ic h  a p p e a r s  u b i q u i t o u s  
i n  t h e s e  c a n te e n s *  T h is  o r g a n i s a t i o n  h a s  b e e n  m uch m a l ig n e d  
b u t  p r e s e n t s  a n  e x c e l l e n t  e x a m p le  o f  how e f f i c i c n e t l y  l a r g e  
s c a l e  c a t e r i n g  m ay be r u n *  The a rm ed  f o r c e s  h a v e  m uch 
t o  l e a r n  f r o m  t h e s e  m e th o d s .
-1 4 2 -
PHQTQG-RAPH B.
I n t e r i o r  o f  N# A. A* F .  I .  C a n te e n .
I t  i s  i n t e r e s t i n g  to  compare the  f i n d i n g s  of 
t h i s  s e r i e s  o f  su rv e y s  w i t h  th o se  a r r i v e d  a t  by  Am erican 
w o rk e rs  i n  th e  l a s t  two w a r s .  T a b le  XL c l e a r l y  shows 
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A g a in  th e  e x t r a  b u r d e n  i n  p r o v i d i n g  f o o d  s u p p e m e n ts  
b o r n e  b y  t h e  B r i t i s h  s o l d i e r  a t  p r e s e n t  (9 7 3  C a l d a i l y  a s  
o p p o s e d  to  3 5 0 -4 0 0  C a l*  d a i l y )  i s  c l e a r l y  sh o w n .
The a v e r a g e  t o t a l  c a l o r i e  i n t a k e  o f  th e  B r i t i s h  
s o l d i e r  i s  s l i g h t l y  h i g h e r  (3 8 3 8  C a l .  c o m p ared  t o  3 6 0 0 -3 7 8 5  
C a l . )  b u t  t h r e e  r e a s o n s  c o u ld  e a s i l y  e x p l a i n  t h i s : -
1* The y o u n g e r  ag e  g ro u p  o f  th e  B r i t o n s  (A v e ra g e  ag e  
1 8 -2 1  y r s .  c . f .  1 9 -3 0  y r . )
2 .  The m ore a c t i v e  B r i t i s h  t r a i n i n g  p ro g ram m e .
3 .  The m ore c o m p le te  s u p e r v i s i o n  an d  m ore
c o m p re h e n s iv e  i n v e s t i g a t i o n  d u r i n g  th e  
p r e s e n t  i n v e s t i g a t i o n .
, S u g g e s te d  M o d i f i c a t i o n s  o f  th e  P r e s e n t  Army R a t io n  S c a le s *
( I n  c a l c u l a t i n g  t h e s e  s c a l e s ,  i t  i s  a ssu m e d  t h a t  
th e  a rm y  i s  t o  p r o v id e  a l l  th e  m an! s  i n t a k e  ( i# e #  a s  i n  w a r f a r e ) .  
I f  i t  i s  d e c id e d  t h a t  men s h o u ld  s u p p ly  a  c e r t a i n  a m o u n t o f  
t h e i r  own f o o d  t h e n  a l lo w a n c e  a t  80  C a l .  /  p e n n y  s h o u ld  he m ade#)
I n  v ie w  o f  t h e  f i n d i n g s  o f  t h e  p r e s e n t  s u r v e y  th e  f o l l o w i n g  
t h r e e  c a l o r i e  v a l u e s  a r e  s u g g e s t e d ,  f o r  th e  a rm y  r a t i o n s  o f  
th e  f u t u r e  #
D a i l y  N e t C a l o r i e  R a t i o n : -
Men on  l i g h t  w o r k ...........................  3 ,2 0 0  C a l .
Men o n  H eavy  W ork . ..................................  3 ,6 0 0  C a l .
Men On V e ry  H eavy  W ork . • • • • . . .  4 ,0 0 0  C a l#
S in c e  t h e s e  a r e  a l l  n e t  v a l u e s  t h e y  m u s t h e  t r a n s l a t e d  t o  
t h e o r e t i c a l  v a l u e s ,  a s  c a l c u l a t e d  o n  th e  r a t i o n  s c a l e s
( i . e #  x  5 9  ) T h i s  c a l c u l a t i o n  g i v e s  t h e  f o l l o w i n g  v a l u e ,  
f o r  t h e  s c a l e s ,  o n  p a p e r *
100
lie n  o n  L i g h t  w o rk  • • • • 
Men o n  H eavy  W ork • • • • 
Men o n  V e ry  H eavy  W ork
3 ,6 1 8  g r o s s  C a l#  
4 ,0 6 7  Gfcdss C a l#  
4 ,5 1 6  G ro s s  C a l#
-146—
T h e s e  f i g u r e s  m ay a p p e a r  h i g h  to  th e  o b s e r v e r ,  b u t  
one  m u s t rem em b er t h a t  i t  i s  a  h i g h l y  a c t i v e ,  a d o l e s c e n t  
p o p u l a t i o n ,  u n d e r g o in g  t r a i n i n g ,  w h ic h  we a r e  d e a l i n g  w i th #
The i n s i d i o u s  a n d  u n r e l e n t i n g  s t o r y  o f  low  C a l o r i e  i n t a k e ,  
s u p p o r t e d  b y  v e r y  s c a n t y  p r o o f ,  w h ic h  we h a v e  l i s t e n e d  t o  
f o r  10 y e a r s  f ro m  th e  M i n i s t r y  o f  P o o d , s h o u ld  n o t  be a l lo w e d  t o  
i n f l u e n c e  o u r  ju d g e m e n t .  C a l o r i e  l e v e l s ,  s h o u ld  be  s c i e n t i f i c  
m e a s u re s  a n d  n o t  p o l i t i c a l  b a r o m e t e r s .  The N a t i o n a l  R e s e a r c h  
C o u n c i l  (1 9 4 5 )  c o n s i d e r e d  5 ,8 0 0  C a l .  a s  a  s u i t a b l e  a v e r a g e  
l e v e l .
To d e m o n s t r a t e  how f a r  p r e s e n t  r a t i o n  s c a l e s  
a r e  b e lo w  th e  l e v e l s ,  s u g g e s t e d  a b o v e  a s  n e c e s s a r y  t o  
s a t i s f y  t h e  a p p e t i t e s  o f  th e  m en , a  c o m p a r is o n  i s  made i n  
T a b le  XXXIX*
T he a p p r o x im a te  d i f f e r e n c e  ( a - b )  b e tw e e n  t h e  
s c a l e s  i s  7 1 1 - 1 ,2 0 9  C a l . ,  a  f i g u r e  w h ic h  c l o s e l y  c o r r e s p o n d s  
w i t h  th e  f i g u r e s  o b t a i n e d  i n  t h i s  i n v e s t i g a t i o n ,  f o r  
s u p p l e m e n t a t i o n  o f  r a t i o n s  b y  th e  t r o o p s .  (7 8 7 -1 1 5 0  C a l . )
I t  i s  s u g g e s t e d  t h a t  t h e  r a t i o n  s c a l e  f o r  v e r y
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h a r d  w o r k e r s  s h o u ld  h e  g i v e n  t o  a l l  r e c r u i t s  i n  t h e i r  
f i r s t  3 m o n th s  o f  i n t e n s i v e  t r a i n i n g  ( i . e .  A t A .B .T .U . ) ;  
t o  O .C .T .T J .! s ,  t o  th e  Army P h y s i c a l  T r a i n i n g  C e n t r e ;  to  th e  
P a r a t r o o p s  t r a i n i n g  C e n t r e ,  a n d  to  o t h e r s  a t  t h e  d i s c r e t i o n  
o f  D .D .! s .M o S . (D e p u ty  D i r e c t o r s  o f  M e d ic a l  S e r v i c e s ) •
The r e a s o n  f o r  i n c l u d i n g  a l l  r e c r u i t s  i n  t h i s  
s c a l e  i s  t h e i r  m e c h a n ic a l  i n e f f i c i e n c y  i n  p e r f o r m in g  th e  
u n w o n te d  t a s k s  w h ic h  t h e y  a r e  c o m p e l le d  t o  u n d e r t a k e .
I f  th e  a u t h o r i t i e s  d e c id e  t h a t  t h e  men m u s t p a y  
f o r  p a r t  o f  t h e i r  own f e e d i n g  th e n  th e  r a t i o n s  may be s c a l e d  
dow n a c c o r d i n g l y .  80  C a l .  ( 5 )  w as f o u n d  to  be  th e  p u r c h a s i n g  
p o w er o f  a  p e n n y  i n  N .A .A .P . I .  c a n t e e n s .
F i n a l l y  l e t  u s  g l a n c e  a t  a  q u i t e  d i f f e r e n t  m e th o d  o f  
a r r i v i n g  a t  a  c o m p re h e n s iv e  s c a l e  o f  r a t i o n s #  The w e e k ly  
b a s i c  p rogram m e o f  a l l  a rm y  u n i t s  i s  i d e n t i c a l ,  f o r  a l l  
p r a c t i c a l  p u r p o s e s ,  a n d  i n  f a c t ,  h a s  c h a n g e d  l i t t l e  s i n c e  t h e  
d a y s  o f  C a t h c a r t  & O rr  ( 1 9 1 9 ) .
T h i s  b a s i c  program m e i s : -  ( C a l c u l a t e d  a s  i n  P a r t  I I I )
W ee k ly  P ro g ram m e .  H o u r s .  C a l .  E x p e n d i t u r e
I . 1?*? S q .M . m in T
S l e e p i n g  56 38 6 4
E a t i n g  2 1  2268
W ash in g  7  910
L e i s u r e  (A ) 18  1350
L e i s u r e  (B ) 18 5 4 0 0
1 2 .7 9 2
-149-
The d a i l y  a v e r a g e  e x p e n d i t u r e  i s  t h e r e f o r e  1 ,8 2 7  C a l*  
o n  t h e s e  b a s i c  a c t i v i t i e s *  Now l e t  u s  t a k e  th e  e x t r e m e s  o f  
a  v e r y  a c t i v e  a n d  a  s e d e n t a r y  man*
( a )  V e ry  A c t iv e  Man* 48 h o u r  w e e k *
M a r c h in g , F u l l  k i t    . • 48 h r s *  1 9 ,7 7 6  C a l*
( b )  S e d e n t a r y  Man 48 h o u r  w eek*
F a t i g u e s  4 h o u r s  * ............. 18 2 0  C a l*
S i t t i n g  44  h o u r s ... * ....................................... ..  3802  C a l*
5622  C a l .
T h u s  t h e  e x tr e m e  r a n g e s  o f  e x p e n d i t u r e  a r e  (1 2 ,7 9 2  1 9 ,7 7 6 )
C a l*  t o  (1 2 ,7 9 2  5 ,6 2 2 )  C a l*  p e r  w eek* T h a t  i s  2 ,6 3 0 - 4 ,6 5 2  
C&l* d a i l y *
To t h e s e  f i g u r e s  two a l lo w a n c e s  m u s t be a d d e d ;  i n  a r r i v i n g  
a t  a  t h e o r e t i c a l  c a l o r i e  v a lu e  f o r  a  r a t i o n  s c a l e ,  t h e s e  a r e : -  
1* A llo w a n c e  f o r  g r o w th
2* A llo w a n c e  f o r  11$  l o s s  i n  C a l o r i e  v a lu e  f ro m  t h e o r y
t o  p r a c t i c e  (V *S*)*
I f  we a l l o w  a  w e ig h t  g a i n  0 * 1 0 4  C a l Kg* p e r  w e e k , a s  fo u n d  i n  
t h i s  s u r v e y ,  th e n  th e  e x t r e m e s  o f  r a n g e  becom e 5 ,3 1 4  -  3 ,0 7 0  C a l*  
d a i l y *  I n  a c t u a l  f a c t  t h e s e  e x t r e m e s  a r e  n o t  m et i n  p r a c t i c e ,  
b u t  o u r  r a n g e  o f  3 ,6 1 8 - 4 ,5 1 6  g r o s s  C a l*  a s  c a l c u l a t e d  a b o v e , 
l i e s  w e l l  w i t h i n  t h e i r  r a n g e *
SUMMARY OF RESULTS*
I n d i v i d u a l  S u r v e y *
The m ean  c a l o r i e  i n t a k e  o f  101 men 
i n v e s t i g a t e d  w as 38 3 8  n e t  C a l*  w i t h  a  s t a n d a r d  d e v i a t i o n  
o f  3 “j $  C a l  d a i l y *  The a v e r a g e  s u r f a c e  a r e a  o f  t h e s e  
men w as 1*73 Sq*M* 17 w e re  e n g a g e d  on  s e d e n t a r y  w o rk ,
42 o n  m o d e r a t e l y  h a r d  w o rk  a n d  42 o n  v e r y  h a r d  w ork*
The a v e r a g e  w e ig h t  g a i n  w as 0*104  Kg* p e r  w eek*
The v a r i a t i o n  o f  n e t  d a i l y  c a l o r i e  i n t a k e  d u e  
to  d i f f e r i n g  o c c u p a t i o n  w as  7 3 1  C a l .  d a i l y *  The v a r i a t i o n  
du e  to  d i f f e r i n g  s i z e  o f  s u b j e c t s  w as 187 n e t  C al*  d a i l y *  
T h i s  r i s e  c o u ld  be  a c c o u n te d  f o r  b y  i n c r e a s e d  b a s a l  
m e t a b o l i c  r e q u i r e m e n t  a lo n e *
The a v e r a g e  a g e  o f  th e  men w as 19*1  y r s *  n o  
s i g n i f i c a n t  d i f f e r e n c e  i n  c a l o r i e  i n t a k e  w as p r e s e n t  
b e tw e e n  th e  a g e s  o f  18 a n d  21*
The c a l c u l a t e d  e n e r g y  e x p e n d i t u r e  o f  th e  men 
a t  e a c h  camp w as v e r y  s l i g h t l y  b e lo w  t h e i r  a c t u a l  i n t a k e *  
T h is  d i f f e r e n c e  w as l a r g e l y  e x p l a i n e d  b y  th e  e n e r g y  
r e q u i r e d  f o r  a n a b o l i s m *
O v e r a l l  A v e ra g e  S u rv e y *
The a v e r a g e  d a i l y  n e t  c a l o r i e  i n t a k e  o f
4 ,4 8 8  men c a l c u l a t e d  b y  t h i s  m e th o d  w as 3807  C al*
T h e /
-1 5 1 -
The a rm y  r a t i o n  s c a l e  was fo u n d  to  be  . 
g r o s s l y  d e f i c i e n t  i n  c a l o r i e  v a lu e *  The a v e r a g e  man o f
4 ,4 8 8  w as p u r c h a s in g  975 C a l*  d a i l y  to  s u p p le m e n t  h i s  
r a t i o n s  a t  a  d a i l y  c o s t  o f  12*9  p e n c e *  T h i s  a v e r a g e  
s u p p le m e n t  w as e q u a l  to  3 4 * 4 $  o f  th e  a v e r a g e  d a i l y  
c a l o r i e  v a lu e  o f  f o o d  s u p p l i e d  b y  th e  arm y*
6 8 $  o f  s u p p le m e n ta r y  f o o d  w as p u r c h a s e d  i n  N*A*A*F*I* 
c a n t e e n s ,  t h i s  i s  c o n s i d e r e d  to  be m ore t h a n  th e  u s u a l  
(5 5 $ )  p r o p o r t i o n  b e c a u s e  th e  cam ps w ere  i s o l a t e d *
The a c t u a l  c a l o r i e  v a l u e  o f  t h e  r a t i o n  w as 
1 1 $  b e lo w  t h e  c a l c u l a t e d  c a l o r i e  v a lu e  2 * 7 6 $  o f  t h i s  i s  
d u e  to  p l a t e  w a s te  o f  e d i b l e  fo o d *
CONCLUSION*
The n e t  d a i l y  c a l o r i e  i n t a k e s  w h ic h  a r e  
c o n s i d e r e d  n e c e s s a r y  to  s a t i s f y  th e  n e e d s  o f  s o l d i e r s  
o n  l i g h t ,  m o d e r a t e l y  h a r d  a n d  v e r y  h a r d  w o rk  i s  3 ,2 0 0  C a l*  
3 ,6 0 0  C a l*  & 4 ,0 0 0  C a l*  r e s p e c t i v e l y *
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